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Foreword

While the projection of air power in contemporary warfare is among
the most complex endeavors facing a military commander, few of the activi-
ties required to support and sustain air forces in battle have been explored in
depth in historical literature. Even less studied has been the defense of air
bases.

Since the introduction of airplanes to warfare, it was obvious that bases
must be kept functioning at peak efficiency to sieze and maintain air super-
iority over an enemy as well as to carry out close air support and interdiction
operations. A number of factors have been critical in actions involving air
bases: advancing technology in aircraft and in defensive weapons, command
and control systems, detection capabilities, evolving air power doctrine that
predisposes air forces to specific courses of action, human endurance and
morale, camouflage or concealment, dispersion, the ability to foresee and
counter the strategy of a potential enemy, and in many cases pure chance
that favors one side over the other.

In response to a request by the Air Force Director of Plans, the Office
of Air Force History undertook to condense into one volume the experiences
of various nations’ air forces in defending air bases against attacks from the
air. Maj. John Kreis, an experienced air security officer who spent much of
his career providing protection for U. S. Air Force bases, accomplished this
task by adopting a case study approach that highlights the interplay of the
factors affecting air base defense over half a century. In these pages he has
presented examples of the earliest attempts to defend airfields and troops in
World War I from aerial assault. He chronicles the development of radar
and command organizations that influenced so heavily the Royal Air Force’s
performance in the Battle of Britain, the ability to marshal defenses and
repair crews on the island of Malta, and evolving command arrangements in
North Africa that made for success against a capable enemy whose own
command arrangements were deficient. Cases were also chosen to investi-
gate failures from which sound lessons could be drawn. Limited conflict in
the cold war world has imposed its own logic on base defense and attacks on
installations, and the examples of base destruction in the Middle East wars
between 1948 and 1973 are also instructive.

This volume has wide application in staff planning for developing base
structures, establishing command and security arrangements, positioning of

jii




defensive emplacements, providing repair and support services, and training
base personnel to react in a host of contingencies. For the Air Force gener-
ally, it offers new insights into matters not usually treated in doctrinal
literature. The cases elaborated upon here will also have an appeal to a wider
public audience interested in military aviation in all of its aspects.

DR. RICHARD H. KOHN
Chief, Office of Air Force History
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The experience which I gained during this advance
through Cyrenaica formed the main foundation
for my later operations. I had made heavy de-
mands throughout the action, far more than prec-
edent permitted, and had thus to relearn the fact
that standards set by precedent are based on
something less than average performance, and,
for that reason, one should not submit to them.
— Erwin Rommel, Field Marshal

I have sometimes reflected that it was an advan-
tage to the Royal Air Force that we had no long
Service tradition behind us, no set ways of tack-
ling our job. Improvisation, which saved us in the
Middle East, came the more easily to us, I think,
than to our contemporaries in the Army and the
Royal Navy.

— Arthur William Lord Tedder,

Air Marshal




Introduction

Some medieval European cartographers, preparing maps based in part
on travelers’ tales or superstition, occasionally labeled otherwise unknown
areas of far continents with the phrase “Here be Dragons,’ seeking to warn
the unwary of dangers in venturing beyond the clearly defined regions of the
world. None of these men had ever seen a dragon, and although they had
vivid ideas of flying, fire-breathing monsters based on mythological or bibli-
cal accounts, no dragon was found on journeys across unknown lands. In
the twentieth century, however, a war weapon with some of the dragons’
attributes, yet far more lethal, appeared. The new weapon was the airplane,
and as airplanes grew in size, complexity, and destructive capability, their
need for bases and support systems grew. In the ancient stories, Hercules,
Perseus, Jason, and St. George ventured to the dragons’ lairs to outwit or
destroy the creatures. As with the ancient heroes, modern warriors trying to
destroy warplanes often went to airfields to obliterate modern dragons. In
the process, they showed that combat aircraft, like the mythical dragon,
might be hard to destroy, but they were not invincible,

From virtually the first appearance of aircraft in warfare, their bases
have been the targets of enemy attack and the concern of defending friendly
forces. Between 1914 and 1973, the concept of air base air defense grew with
the technological changes of the 20th Century. In 1914, antiaircraft guns
could barely contend with early warplanes. Until World War 11 an attacker
could do little permanent damage to the grass or dirt fields that sustained
the light military aircraft and service equipment of the time. Starting on a
small scale early in World War II, assaults on air bases grew in intensity as
opposing sides realized the impact of airpower. These attacks involved para-
troops, glider forces, air raids, and ground assaults. Since that era, faster
planes, technologically improved ordnance of increased destructiveness,
permanent concrete runways, and the presence of fixed, complex service and
support establishments made airfields ever more vulnerable to destruction.
By 1973, tactical air base defense used some of the most sophisticated
weapon systems and advanced electronic command and control systems yet
known. Radar-controlled guns and missiles guided toward an attacker still
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AIR BASE AIR DEFENSE

miles from his target gave new options to defenders. Air base air defense was
continually redefined as much by doctrinal prescription as by context: time,
place, the technological evolution of control mechanisms, munitions and
aircraft, and the interplay of other elements of airpower all contributed to
the nature of the individual cases chosen for study here.

Technology had similar, but not simultaneous, effects on both attack
and defense. Over time, technological change caused the advantage to swing
back and forth. In 1940, during the Battle of Britain, the RAF’s radar
system greatly assisted the defenders. Subsequently, air commanders in
other battles and other theaters learned to overcome, or at least control, air
defense systems, thus prompting new air base defense measures in turn.
Changes to attack and defense technology over the years necessarily altered
the methods whereby commanders sought air superiority or attempted to
protect their bases. It was air superiority which weighed heavily in the
success or failure of counterair operations, and by the peak of fighting in
World War 11, air superiority became the crux of air base air defense.

Air superiority normally gives one side such a degree of dominance as
to permit it to operate its land, sea, and air forces without prohibitive
interference by the opposing air force. In practice, however, air superiority
was not permanently attained. Often it was contested anew each day, and it
was not based on numerical advantage. Concentration of force, ingenuity of
command, and effective use of defense weapons were important aspects of
air superiority and air base air defense efforts. During World War 1, tactical
air superiority was achieved by air-to-air combat. Between the wars, aircraft,
especially bombers, became faster and able to carry a much more destruc-
tive bomb load. The changes opened the way to new applications of air
power so that by 1939 many air commanders viewed air warfare much
differently than they had twenty years before. At the beginning of World
War 11, German Air Force doctrine advocated destruction of enemy aircraft
on the ground by surprise strikes. Other nations’ air forces saw air warfare
and base defense differently depending on the conditions prevailing in their
respective combat theaters. The air combat of World War II made clear,
however, that air base air defense and air superiority were closely interwo-
ven; one could not exist without the other.

Adequate protection of air bases has been complex and difficult; at
times it was greatly underrated or misunderstood, frequently to the detri-
ment of one side or the other. In general, there were four facets of base
defense. The first, but not necessarily the most important, was active de-
fense (sometimes called point defense*), and involved the use of antiaircraft

* Point air defense is the protection of a specific site, such as an airfield, factory complex,
rail yard, or the like. It can be contrasted with the concept of area defense, which is the
protection of a region or an entire country.
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INTRODUCTION

guns, surface-to-air missiles, or fighter aircraft operating under varying
levels of ground or airborne control. Second was passive defense, such as
camouflage, the use of revetments, hardening facilities with concrete and
steel construction, or the use of decoys and deception, such as dummy
airfields. A third, dispersal, involves scattering the aircraft and other vulner-
able resources, such as fuel and spare parts, over a wide area of a single base
or over many bases to increase an enemy’s targeting problems. The fourth
aspect was too often unrecognized, but highly important: the ability of an
air installation’s units to effect repairs and recover from an attack as quickly
as possible. To the extent these factors were neglected, bases suffered from
the depredations of the opposing air force.

Traditional formulae predicting that ground troops in prepared de-
fenses should be able to defeat a force three times their number do not hold
for aerial operations. Air forces cannot make use of terrain features to aid
the defense, but air defense systems using all of the advantages at their
disposal have in the past held their own against greater than three-to-one
odds. The portion of the Battle of Britain fought between August 10 and
September 15, 1940, was a struggle for air superiority over England and for
control of RAF Fighter Command’s main bases in East Anglia, Kent, and
Sussex. On August 10, the Luftwaffe’s fighters outnumbered those of
Fighter Command. Not only were the British short of fighters, their pilot-
to-plane ratio was well below 2:1, which meant fliers had to endure long,
stressful duty shifts day after day, often engaging in combat several times a
day. British pilot training rates at that time were less than those of the
Germans, and bomber and transport pilots could not be quickly retrained to
fly the new, high-performance Spitfires or Hurricanes. But in 1940, the
British had an advantage: a radar directed defense system tailored to the
needs of its guns and fighters. The result was Fighter Command’s ability to
detect enemy bomber groups forming over France. British interceptor pilots
and antiaircraft guns were thus able to attack the German aircraft, taking a
heavy toll.

The Battle of Britain was a seminal air defense experience, influencing
tactical air defense doctrine in such diverse theaters as the Mediterranean
and North Africa, the Southwest Pacific and the Solomon Islands, as well as
the air defense of North America and North Vietnam. Almost two years
after the Battle of Britain, the RAF applied the same techniques to defend
Malta, at times against odds of ten to one. During April 1942, the weight of
bombs dropped on Malta’s airfields was thirty-six times the amount that hit
Coventry, England, on the night of November 14-15, 1940, and more than
fell on London during August, September, and October of 1940. Air opera-
tions at Malta, although reduced, did not halt because of enemy action.'

The style of defensive air combat employed by the British over Malaya,
by the Allies in North Africa and the South and Southwest Pacific ail
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AIR BASE AIR DEFENSE

reflected the command and control system first used over England. After
World War 11, the defenses favored by the Americans during the Korean War
and by both sides in Southeast Asia and the Arab-Israeli fighting in the
Middle East were based upon the same system. In contrast Germany, Japan,
and the Soviet Union did not trace the origins of their doctrine on air
defense to the Royal Air Force. The differences in German, Japanese, and
Soviet air base protection in World War II become clear in the chapters
covering the Eastern Front, the Mediterranean, and the Pacific; all three air
forces developed methods of safeguarding their airfields that varied in effec-
tivenss. The influence of these campaigns has been felt to the present day,
and the experiences form the basis of much of today’s tactical air warfare
planning.

Military history has paid little attention to air base defense, though the
topic is vital. Most accounts of air campaigns concern planning for and
carrying out the flying aspect of the fighting. While flying is the most
important aspect of a campaign, the costs of building modern air bases and
sophisticated attack aircraft require that we carefully consider ground assets
as well. The World War II experience taught the Unites States Army and
Army Air Forces many lessons by the end of 1944, and brought them into a
close working arrangement that overcame their parochial prewar views. One
year later, however, the two services disagreed with each other over the
subject of air base air defense more heatedly than they had in 1941. Since
that time, the arguments have continued.

The cases selected for study in this volume reflect a wide variety of
geographic and operational differences in the sixty years from the beginning
of World War I through the Arab-Israeli War of 1973. The Second World
War was the first to involve large air forces fighting over long periods of
time. All of the cases involve the application of tactical, as opposed to
strategic air power. Some campaigns that might interest a reader were ex-
cluded. The Japanese attacks on Pearl Harbor and Clark Field have been so
frequently analyzed that little would be gained by a repetition here; the
United States Army Air Forces’ raids on Germany’s airfields in 1943 and
1944 were part of a strategic effort, and therefore were purposely omitted.
Finally, the Allied operations on the European continent after D-day, June
6, 1944, pitted the British and Americans against a Luftwaffe which had
been so badly debilitated on the Russian Front, in the Mediterranean The-
ater, and in its efforts to protect the German homeland from Allied strategic
bombers that it was no longer a viable fighting force capable of any sus-
tained operations, let alone air base air defense. Assaults on air bases by
paratroops or ground forces will not be discussed except where directly
affected by the air operation in question. The forms of attack associated
with ground forces require the insertion, supply, reinforcement, and possibly
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INTRODUCTION

the removal of military units not normally common to an air force; their
complexities call for a separate volume to afford them adequate review.
The episodes discussed here depict actions that involved air defense
planning and operations in several countries over a long (for aviation his-
tory) span of time. Selections of cases do not necessarily imply approval of
the tactics or the weapons involved, but were made in the hope that today’s
air commanders and planners could benefit from the experience of others.




Part 1
The Early Development of Air Base Air Defense




Chapter 1

Air Base Defense in World War 1

When the British Expeditionary Force (BEF) moved to France in the
late summer of 1914 virtually all of the Royal Flying Corps’ aircraft went
along as an integral, if small, part of the BEF. On the Continent, they joined
the equally small French air service, the Aeronautique Militaire, but neither
the Allies nor the Germans had a chance to build substantial aerodromes for
some time. In the maneuvering of the first months of the war, airplanes on
both sides often flew from a different location each day as ground forces
advanced or retreated. Aerodromes were sometimes prepared fields, but
usually no more than hastily chosen flat ground where aircraft could land
safely. Antiaircraft fire, both small arms and exploding artillery shells, ap-
peared during the first month of fighting, and pilots and mechanics found
great sport in shooting at an enemy overhead. As the war progressed, both
sides resorted to antiaircraft fire.! The Allies and Germany scored significant
technical gains in aircraft design and construction, gunnery, and communi-
cations during the four years of fighting.

By war’s end elaborate air defenses sited near the front for the protec-
tion of armies were common. Extensive detection and warning systems ap-
peared everywhere along the trenches. In addition, airfields near the battle
lines benefited from their proximity to army antiaircraft (AA) gun positions.
Often it was impossible to tell if an army intended its air defenses for the
protection of ground or flying units.

Most aerodromes of early World War I were level, open fields. Cows
often grazed while aircraft landed and took off. Maintenance shops,
hangars, and living quarters were temporary canvas-covered wood-frame
structures that could be knocked down and moved on short notice. As the
war slowed to a stalemate, these facilities became semipermanent and some
airfield improvements, such as grading and crushed rock or cinder surfaces,
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Royal Flying Corps field at Beauval. Tents house flying personnel and ground
crews. U.S. Army Air Defense Museum.

were made. Usually, the aircraft and shops were the only inviting targets.
Cratering runways was not worthwhile, as their construction often needed
no more than several groups of men walking over a field to compress the
soil. The light bombs then in use could not substantially damage the sur-
face.’

Shelters of some sort were necessary from the first. The people sta-
tioned at the field had to be quartered and supplied; aircraft and equipment
needed protection. World War 1 airplanes deteriorated rapidly in the rain
and dampness of Europe. Without a cover to keep the weather at bay, an
airplane’s wood warped and its canvas loosened, making the craft unflyable
in as little as eight days. As the war progressed, many of the bases became a
good deal more permanent, even acquiring some basic comforts. Supply
and air depot installations, such as those at Orly, Romorantin, and Colom-
bey-les-Belles, became rather elaborate.?

By November 1918, the Americans had brought over and set up some
148 steel hangars and had another 266 ready for the builders. The American
Expeditionary Force’s production center located at Romorantin was pro-
jected to have 600,000 square feet of covered hangars for aircraft assembly
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Flanders aerodrome housing the Richthofen squadron. Tents provide shelter
on a provisional air field. When conditions required, the entire field could
move to a new location within hours. U.S. Army Air Defense Museum.

and storage. By Armistice Day 371,000 square feet were in use. The changes
taking place at the rather informal locations of early air bases could be seen
not only in the relatively safe rear area, but also at forward sites. By Novem-
ber 11, the Air Depot at Colombey-les-Belles, near Toul, had 357,363 square
feet of building space.* These aircraft shelters became obvious targets; op-
posing airmen’s attacks caused the ground crews to install a variety of light
defensive weapons.

Protecting the Flying Birdcages

On the 24th of August 1914 Capt. H. C. Jackson and Lt. E. L. Conran
of the Royal Flying Corps were on an observation patrol near Tournai, in
Flanders. About noon, they spotted three parked German aircraft on an
airfield outside the town of Lessines. Lieutenant Conran banked the plane
for a closer look, and as they passed one of them threw a bomb overboard.
The attack caused no damage and was notable only because it was one of the
first air attacks on an enemy air base.® Neither bombardment nor attack was
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it o,

Aerial view of Souilly Aerodrome in the last two years of the war. Structures
and flying field have become more permanent, but are still relatively imper-
vious to damage by air attack. U.S. Army Air Defense Museum.

the mission of fliers early in World War 1. They were observers, sent to
report on troop movements, supply and artillery positions, and the like. The
most important function of aircraft units during the early years of fighting
was to spot for and adjust gun fire. If these early aviators used bombs, they
were often nothing more than hand grenades or containers of gasoline
thrown from the cockpit. The pilot or observer usually released the first
externally mounted bombs by cutting the retaining strings, and their de-
structive power was quite limited. Not to be outdone by the British, the
Germans attacked an airfield near Compiegne on August 29th. Again, there
was no damage.®

As the war continued into the autumn, it grew in scope. Germany
introduced zeppelins to the conflict and with their use gained the ability for
both long range reconnaissance and bombardment. In September 1914, the
British Admiralty concluded that German zeppelins posed a threat to the
British fleet as well as to targets in England. The Royal Naval Air Service’s
(RNAS) squadron at Dunkirk received orders to attack the zeppelin bases.
All the airships within 100 miles were to be destroyed. On September 22,
1914, the RNAS launched the first raid on the zeppelin hangars at Duessel-
dorf; it failed when the bombs fell short of the target or did not explode. On
October 8, two attacks by single aircraft at Cologne were more successful.
They destroyed a zeppelin, a zeppelin shed, and a machine shop. The pilots
met heavy ground fire from rifles and antiaircraft guns. One airplane was
badly damaged, but both pilots returned safely. The destruction at Cologne
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pleased one man ever on the lookout for new ideas: Winston Churchill, then
First Lord of the Admiralty, encouraged more attacks and was, in fact, an
early believer in destroying an enemy’s air force on the ground at his bases.’

These flights of about 200 miles to attack the zeppelins were remarkable
not only for their endurance; misty weather introduced much guesswork
into the navigation for the mission. More important, the imaginative raids
clearly illustrated that the British realized from the start of the war the need
for counterair attacks on the enemy’s flying fields. At the same time, Ger-
many’s antiaircraft defenses demonstrated that they, too, had given the prob-
lem considerable thought. The airplane’s great potential as a weapon of war
was now becoming clear, and the need for counterweapons was recognized.

Antiaircraft (AA) weaponry was not new. An AA gun was first used in
the Franco-Prussian War of 1870-1871 and was specifically designed to
shoot at balloons leaving the surrounded city of Paris. The original Bal-
longeschiitz was a 37-mm wheeled cannon which came from the Krupp Steel
Company’s Essen works. Although testimony on its accuracy was not re-
corded, it fired a shell up almost 2,000 feet and seems to have shot down one
balloon, damaged others, and discouraged the French from further daylight
flights. The first commercially available antiaircraft gun was exhibited in
1906 by the German Rheinmetall firm at the Berlin Auto Exhibition. Rhein-
metall’s weapon was a vehicle mounted 50-mm gun in two designs, one with
an armor shield protecting the gunner and having a 60-degree traverse, and
one with no armor and a 360-degree traverse. The barrel could be elevated to
70 degrees.?

In the complex armament race of the pre-World War I period, compan-
ies actively competed for customers and nationality was no bar to purchas-
ing. When Count Zeppelin began to build airships for the Kaiser’s
government in 1906, commercial possibilities of a counterweapon did not
escape notice. The tactic of creating a threat and then a weapon or armor to
defend against it was common in the rush to sell. In 1909, Krupp introduced
a 65-mm antizeppelin gun based on its 1870 model. It was available for
purchase by Britain, France, and Russia, so that by 1914 all of the major
powers had access to the design. Nevertheless, sales for AA guns were not
especially brisk at first and by July 1914, two Rhine River bridges and the
zeppelin hangars at Metz and Friedrichshafen were the only protected loca-
tions in Germany. The German Army planned, however, the purchase of
movable AA guns for each field army headquarters and infantry division.
The basic requirement was to stop reconnaissance and observation craft
more than to protect against attack.’

By the early summer of 1914, several types of AA guns were being
manufactured in small quantities in England. The most popular were the 3-
inch gun and the 37-mm pom-pom, a fast firing cannon which the Royal
Navy intended placing aboard ships. These weapons were quickly adapted




Improvised antiaircraft machine gun emplacements. (Leff) American troops
use log as pedestal for Lewis gun. Gunner of the French 65th Antiaircraft
Autocannon Section aims skyward. (Be/low) German tub emplacement ro-
tated to allow a 360 degree arc of fire. U.S. Army Air Defense Museum.
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for air defense. The first shells had impact fuzes that required a direct hit on
a target, but ground commanders worried that their men would be hurt
when the shells fired at aircraft returned to earth. Moreover, pilots were
unaware they were being fired upon and hence AA guns had no deterrent
effect upon them. Subsequently engineers developed more responsive fuzes
to detonate the projectiles after a few seconds’ flight, but their large scale
manufacture was intially slow. These crude affairs used a burning powder
train that could be set to activate at a chosen altitude, but a true proximity
fuze, which would explode upon encountering even a maneuvering airplane,
was three decades in the future. Early AA shells were not intended to destroy
aircraft by force of a nearby explosion. Rather, gunners attempted to score
direct hits with smaller automatic weapons or small arms. Heavier weapons
such as the 3-inch or 75-mm relied on the nearly chance effects of shell
splinters to damage aircraft parts or hurt the pilot."

The antiaircraft gun, which came into use on both sides in 1914, was
not produced in large numbers for some time. As the armies expanded,
factories could not meet the need for artillery. The first effective British
antiaircraft gun sent to the front was the 3-inch thirteen pounder. Able to
fire high explosive or shrapnel shells, the 3-inch gun reached an altitude of
17,000 feet. Faulty ammunition, however, limited the weapon until April
1916 to the use of shrapnel only, which had a greatly reduced killing range.
The British intended assigning a 2-gun antiaircraft artillery section to each
front-line division in Flanders and northern France, providing a line of AA
fire through which intruding enemies were forced to fly. Another 30 heavy
guns were to be used for AA protection in rear areas, including airfields. Of
the 112 guns needed for this scheme, only 80 were in place by April 1916. By
July of that year, 113 guns were distributed among the field armies with
another 18 along lines of communication. Eight more were assigned to the
BEF’s General Headquarters."

The German munitions industry suffered similar production problems,
and resorted to two expedient measures. The first campaigns in Russia
yielded a great many captured Putilov M1903 field guns with a high angle of
fire. Mounted on a pedestal and supplied with captured shrapnel ammuni-
tion, they became the first widely used German Fliegerabwehrkanone, or
flak weapons. In the west, the Germans employed French 75-mm guns
captured during their drive to the Marne. Since there was little captured
ammunition, German factories in the Ruhr bored out the French guns to
accept German 77-mm shells.?

Probably the most widely used antiaircraft gun early in the war was the
high velocity French 75-mm adapted to high angle fire and mounted on a De
Dion Bouton motor chassis. French defenders employed these mobile weap-
ons for area air defense with field armies and for the defense of Paris. Later
they were deployed around aerodromes by the U.S. Army. The 75-mm had a
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Allied barrage balloon under German antiaircraft fire. Enemy shells are wide
of the mark. Hitting even a stationary target in the sky was a feat at this
time.

high rate of fire and a vertical range of 21,000 feet, the maximum operating
altitude of most aircraft. The French depended upon it heavily to make up
shortages of fighter aircraft. With the entry of the United States into the
war, American antiaircraft gun carriages were fitted with French 75-mm gun
barrels. The U.S. Army also purchased 75-mm truck-mounted guns from
France to complete the antiaircraft protection for its field armies."

All of the belligerent powers used antiaircraft guns as area defense
weapons during the war. In an area defense, guns protected regions such as
corps areas rather than small points like transportation junctions or air
bases. Area defense use was a rather general application of the new artillery
pieces, but reflected the fact that for some time few people knew how to
employ an AA gun effectively. Since the weapons were new to combat, there
were a number of technical problems that frustrated the gunners.*

Firing at targets moving through three dimensions was unique in the
history of war to that time. Gun crews needed training and experience; range
finding problems seemed almost insurmountable. Until 1916, there was no
practical method of predicting an airplane’s future position in the sky. The
gunners could not see where their fire was going in relation to the small and
rapidly moving target and could not easily adjust for range and speed.
Estimates of speed and altitude were mostly guesswork; observers directed
changes in aim after watching shell bursts, but at best their new targeting
information lagged by several seconds by the time it reached the gun crew.
British and French designers devised electrical and gear driven deflection
meters which reduced the time needed to aim an AA gun. In 1916 the
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invention of position finders greatly facilitated accurate aiming, and aircraft
were forced to fly higher to avoid damage. Even after a method of accurately
predicting an aerial target’s line of flight was in use, however, gunners had to
assume it would continue at the same speed, altitude, and direction when
they adjusted sights and fuzes. No sooner had the designers solved the
problems of aiming and firing, however, than another difficulty arose.
Above 15,000 feet powder train fuzes in the early AA shells did not function
well. Lack of oxygen and the projectile’s spin made detonation erratic.
Changing fuze design and powder composition rectified the newest diffi-
culty, and by war’s end, 20,000 feet was the highest altitude at which an
antiaircraft shell could be expected to be effective. That, however, was ade-
quate for the aircraft then in use."

The ballistic and aiming limitations of antiaircraft guns and their rather
restricted availability often made them unsuitable for point air defense of
sites such as aerodromes. As a result, defense of World War 1 air bases
devolved largely upon machine guns and small arms fire plus camouflage,
dispersal, deception, as well as fighter interception. By late 1915, the Royal
Flying Corps (RFC) aggressively attacked aerodromes in German-held terri-
tory. Maj.-Gen. Hugh M. Trenchard, its commander, believed in repeated
attacks to curb the German Air Service’s growing power. Large raids by the
RFC were loosed upon a variety of targets, including airfields. Bombers met
strong AA fire, forcing an abandonment of the small unit formation. The
RFC found that large groups reaching the objective together reduced the
ability of AA guns to score a hit. The Allied policy of attacking repeatedly
brought them air superiority by forcing the Germans onto the defensive. By
early 1916, on the other hand, the threat to Allied bases was not yet of
serious proportions. The Germans preferred to operate over their own terri-
tory where they could concentrate force, recover a downed pilot easily, and
better contend with the superior numbers of Allied aircraft.

The Germans countered Allied superiority by organizing units called
Jagdstaffeln, fighter squadrons, that attacked Allied aircraft. Led by experi-
enced combat pilots and equipped with new, fast flying Halberstadt and
Albatros D aircraft, the squadrons quickly outmatched the Allies. The Ger-
man aircraft were fitted with two machine guns firing forward through the
propeller arc. The first of the new squadrons went into action in September
1916 and found success against British Martinsyde bombers. The new
fighter tactics broke up several Allied raids against German airfields. The
new fighter squadrons and superior aircraft employed by the Germans now
gave them air superiority in areas where they operated. Neither side, how-
ever, could control the air entirely. The Germans massed aircraft in areas
they felt were important; the French did the same, but to support specific
attack missions. Defensive patrols to counter these thrusts were found inef-
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fectual. A stronger air arm now made possible increased German attacks on
Allied areas."

Late in 1916, seeking to control German aerial activity, the British
incorporated their army wireless observation stations into the aircraft re-
porting net. Direction finding stations reported bearings of German air-
borne radio transmissions to the area army’s wing headquarters. Cloth
panels laid out on the ground were then used to relay coded information to
pilots in the air who attempted interception. Fighters were launched if excep-
tionally large formations were detected.” By 1917, the system included inter-
ception stations able to listen in on German air-to-ground radio
transmissions. Information was passed quickly by telephone to antiaircraft
gun units and, with coded ground panels, to pilots aloft. Various technical
problems kept radio reception sets out of the fighters of the time, but the
system added greatly to warning capability. The British were not alone in
this improvement. Germany adopted a similar system in the summer of
1916, just at the time German air forces also began to use the new aircraft
and squadron formations. German aircraft losses in combat with the RFC
during the battle of the Somme from July to November were about half
those of the British. The new detection, warning, and tactical improvements
doubtless contributed to the drop in casualties. *

The RFC also used its airplanes to alleviate fear of air attack among
Allied ground troops who especially connected the accuracy of enemy artil-
lery with the presence of an enemy observer overhead and were often terri-
fied by strafing. During 1917 the ground war intensified, and the aggressive
German Air Service struck supply depots, transport parks, and infantry
positions. Ground commanders wanted to see their own aircraft above to
protect their men. At the Battle of Ypres, the RFC tried a new tactic in-
tended to keep German aircraft tied up away from the front during the early
stages of assault. Ninth Wing, consisting of No. 19, 27, 55, 56, 66, and 70
Squadrons, attacked a number of rear area objectives, including the German
airfields at Ingelmunster, Huele, and Marcke. This approach was successful
in spite of bad weather, which may have hampered the German detection
and warning service. In this instance, the high level Martinsyde bombers
were accompanied by RFC fighters each carrying four 25-pound bombs on
specially fitted racks. The nearly simultaneous high and low level attacks
complicated the task of the defenders who had to divide their attenti»n to
engage both.”

Expecting retaliation in kind, the British prepared area defenses con-
sisting of 3-inch AA artillery supported by machine guns and searchlights to
protect their airfields. They readied dual mount Lewis guns, each with a one
man crew, and positioned at least twelve of these weapons on each base. In
addition, they located 3-inch or 75-mm guns on some of the more important
aerodromes near the front. On their side, the Germans, seeking to prevent
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further losses of aircraft on the ground, built numerous standbyairfields
with hangars and support buildings ready for use on short notice. Multiply-
ing the possible number of airfields they could use was a wise tactic as the
British and French were forced to keep all of them under continuous obser-
vation. The concentrations of German aircraft near important locations
meant that Allied reconnaissance and attack pilots faced a heavy AA fusil-
lade as well as fighter opposition as they approached the target bases.?
The Germans also exploited camouflage and deception to protect
planes and bases. They painted the upper surfaces of many of their Gotha
bombers with a pentagonal pattern of brown, black, green and purple. The
color arrangement helped hide the planes on the ground and made them less
conspicuous targets from above in the air. After an Allied attack in August
1918 at Boulay aerodrome destroyed five aircraft and damaged ten, they
built a dummy field nearby. Most of the next British raid went to the decoy
location and subsequent attacks seem not to have destroyed any aircraft.”

The Americans Arrive

In April 1917, a new combatant, the United States, entered the war and
began enlarging its military services to build an expeditionary force to be
sent to France. The American planners were full of good intentions, but
most lacked knowledge of how to conduct war on a large scale. Moreover,
American industry was not yet ready to supply the numbers of guns and
aircraft needed by the armed forces. The American Expeditionary Force
naturally looked to its new Allies for advice and experience that would
reduce both the time and the tribulations of mobilization.

British and French tactics and policies were often adopted by the United
States’ air and antiair* services when they entered the war. Most American
units acquired French and British equipment and used all or parts of existing
air fields. (Map 1) Often the Americans depended on Allied defenses for
base protection. What they found on arrival in the way of facilities was
indicative of the past defense effort. For example, the 17th Aero Squadron,
located at Petit Synth, France, near Dunkirk, with two RFC squadrons, No.
210 and 213, occupied existing wooden buildings revetted with sandbags.
The squadron dugout alone was protected by almost 30,000 sandbags,
stacked like a stepped pyramid as protection against the frequent attacks by
German night bombers. Accuracy by the early bombardiers was poor in the
darkness and little damage was inflicted on the field. People soon ceased
taking the raids seriously and found an evening’s adventure by climbing onto

* Because of its experience in firing at rapidly moving surface targets (ships), the U.S.
Army’s Coast Artillery Corps became responsible for AA defense of the AEF’s troops and
bases.
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rooftops to peer up into the dark during the attacks. The 17th Squadron’s
reports noted that there was heavy but inaccurate British fire. The squadron
history recorded neither daytime attacks on the base nor any attackers being
shot down or deterred by ground fire. The darkness that protected bombers
had been partly overcome by the British use of searchlights, but even so, AA
accuracy was not good.?

Concerted American planning for air defense on the Western Front
began with a report in October 1917 by Brig. Gen. James A. Shipton, Chief
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of Anti-Aircraft Services, First U.S. Army, AEF. Shipton had formed an
American antiaircraft school in France, but lacked weapons and trained
people. The American AA school acomplished little until February 1918,
when Shipton proposed a plan for organizing the whole of the AEF’s Anti-
Aircraft Service. On March 5th, an American Army board of officers rec-
ommended AA protection for the rear areas, where many air bases were
located. The board’s report favored a U.S. air defense system closely tied to
that of the British and French. It specified places which required immediate
protection and noted the need for more dispersal to reduce the vulnerability
of the AEF’s sites to air attack. Aerodromes, however, were not included in
the list of places to be defended. The recommendations were not unani-
mous, however, and a strong minority report was filed by the Air Service’s
member, Lt. Col. Carleton V. Chapman.*

Colonel Chapman, the only aviator on the board,* recognized the need
for air base defense, and objected to giving the preponderance of AA pro-
tection to ground units. Chapman bluntly argued that the board’s work was
inadequate, and that the AEF’s previous air defense studies, like that of
General Shipton, had little result. Chapman prepared his own recommenda-
tions that Air Service officers like Lt. Col. Edgar S. Gorrell and Maj.
Harold Fowler, experienced in aerial bombardment, be consulted on ques-
tions of air defense. He also wanted more explicit planning for AA weapons
deployment, ammunition consumption, and camouflage. Chapman insisted
on revisions to the list of American aerodromes needing protection. Is-
soudon, Tours, and Aulnat headed his list, but little was done.”

On June 1, General Shipman requested that the AEF’s Headquarters
approve air defense artillery for Ourches, Colombey-les-Belles, and Orly
airfields, all of which were exposed to aerial bombardment. The AEF’s
Chief of Staff approved the request on June 8. Shipman’s antiaircraft
schemes, however, continued to be hampered by shortages of guns, inexperi-
enced staff personnel, and slow training of gunners. As a result, antiaircraft
artillery protection could not be organized for locations farther behind the
front than Is-sur-Tille, about thirty miles north of Dijon and some eighty
miles from the lines. Commanders farther to the rear were advised to use
passive defensive measures like camouflage, sandbags, and dispersal. Ma-
chine guns could also be used where available but only if improvised mounts
could be made.*

Base defense was too often hit or miss. Before their own air defense
units were available, American airdromes were ordinarily protected from air

* The remaining board members were Lt. Col. J. W. Wright, Infantry, and Capt. W. J.
Pearmain, Ordnance. The group visited thirteen major locations, only one of which, Colom-
bey-les-Belles, was an air base. Chapman was a pilot who had previously served with Gorrell
and Capt. Benjamin D. Foulois as part of the 1st Aero Squadron in Texas and Mexico in 1916.
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attack by Allied organizations, other U.S. forces in the area, or by base
support troops who had received some machine gun instruction. In the
absence of trained AA crews, base commanders resorted to whatever expedi-
ent they could devise. Of all the Air Service units in France, only the Balloon
Wing and subordinate balloon groups and companies were authorized anti-
aircraft machine guns; none was specified for pursuit, bombardment, or
observation squadrons or groups. The balloonists had first priority because
they had to protect their vulnerable, stationary locations. The flying squad-
rons already drew on armament stocks for their aircraft, and supply officers
chaffed at the thought of giving more. Demands for machine guns were so
heavy that on May 14 Brig. Gen. C. B. Wheeler, the AEF’s Chief Ordnance
Officer, prohibited assignment of more than two per air base. Any addi-
tional weapons, he said, must be taken from airplanes or other local re-
sources. Many contemporary photographs show a variety of machine gun
types mounted on wooden posts and wagon wheels, capable of firing up at
various angles.”

Shortly after entering the war, the U.S. Army organized 5 antiaircraft
machine gun battalions along British lines, only 2 of which arrived in France
in time to see service at the front. The 2nd Antiaircraft Machinegun Battal-
ion, commanded by Maj. Orville L. Whitney, had about 600 officers and
men divided into 4 companies. The main weapons used by this battalion
were 64 Hotchkiss machine guns. The Americans intended to use their
antiaircraft units to protect the front line infantry from low-level German
attacks and they motorized them so that they could move their weapons to
areas where they were most needed. Upon arrival in France, the battalions
received AEF antiaircraft training before their assignments to specific sec-
tors. Company B of the 2nd Battalion moved to the large American aero-
drome at Colombey-les-Belles. There it joined the 5th, 6th, 7th, and 8th
Antjaircraft Batteries, constituting the 10th AA Sector, commanded by
Capt. C. C. Robertson.?

Problems plagued the American base defenders, however. Machine gun
and AA units arrived slowly at Colombey-les-Belles; artillery pieces were not
delivered until late July or early August. Allied plans called for a major
attack on the St. Mihiel salient, near Verdun, starting on September 12.
American forces were to play a prominent part. By August 27, AA guns
were not yet unpacked at Colombey, leaving the installation exposed to
German raiders. In a fit of frustration, Brig. Gen. Benjamin D. Foulois, the
AEF’s Assistant Chief of Air Service, pointedly telegraphed General Ship-
ton his insistence that gunners go into action “without delay.” Shipton
assured Foulois the next day that four batteries of men would be sent to
Colombey-les-Belles as soon as they completed training. Another four bat-
teries would go to Ourches shortly afterward. Unfortunately, even Shipton’s
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intervention availed him nothing. The AA artillery units did not arrive until
the end of September.”

Colombey-les-Belles lay 25 miles from the front lines and was the home
of the 1st Air Depot, through which the American Air Service supplied all
its units in the Toul sector. Normally, the airfield was a repair site for
damaged aircraft and worn engines, but late in August 1918, the Americans
began assembling there aircraft for the St. Mihiel offensive. The first re-
corded attack on the American operation at Colombey on September 2
inflicted no damage or injuries. Intent on protecting their aircraft, the
Americans hid them and enforced blackout rules at night. The Germans
were unable to bomb the field accurately throughout the five days of fight-
ing at St. Mihiel.¥ By October 28th, the Germans regrouped, and a night
raid on Colombey damaged about fifty planes. Most of the loss was superfi-
cial, but about six aircraft were destroyed. The Americans reacted hastily.
Zigzag trenches were dug for protection of the workers and antiaircraft
defenses were strengthened. By October 30 the Americans had sixteen 75-
mm guns of the 10th AA Sector and thirty machine guns deployed about the
base along with six 60-inch searchlights. That night the Germans returned
and a “fierce barrage” of antiaircraft fire was put up. No planes were shot
down, but the installation commander attributed the lack of bomb hits to
the defenses.

The base defense measures used at Ourches by the 1st Observation
Group were also typical of growing American defense practices. There, they
camouflaged hangars with nets and hid airplanes among trees along the
field. Dugouts ran to thirty or forty feet underground, overbuilt with heavy
log roofs, dirt, and sandbags for protection; all windows were curtained to
block light at night. Antiaircraft machine guns located at several places
around the base defended against low-level attacks.*

A rather complex but effective warning and protection system also grew
up in the Toul area. The stability of the front lines through most of the war
permitted permanent ground observation posts, telephone lines, and a radio
net to report on incoming air raids. The warning system’s organization long
preceded the American arrival, but the U.S. Signal Corps added its own
radios. Four of the American stations intercepted enemy radio traffic, all
reported air activity to a net command post at Vaucouleurs, Originally of
French design, the network protected against German aerial threats to front
line troops, and allowed AA gunners to find and fire on photoreconnais-
sance and artillery spotting aircraft. When the Americans arrived, they used
the talents of the forward AA gunners; their own men became as skilled as
the French. The ground and radio observers directed their reports to the 1st
Pursuit Group at Toul. Information on aircraft type, number, direction of
flight, and altitude would all be at the airfield in less than the five minutes
necessary to warn personnel and prepare the guns. On April 14, 1918, two
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94th Aero Squadron pilots wait on air defense duty in alert tent at Toul in June
1918.

American aircraft of the 94th Squadron took off at the first report of
intruders and shot down two German planes, which crashed on the Toul
aerodrome. Many Americans in the 94th were veterans of French or British
flying units who made optimum use of early warning information.*

Through the course of the war, attacks on air bases became progres-
sively better organized, more sophisticated, and relatively more destructive.
Even so, they were not of major importance during the war because aircraft
carried limited bomb loads, bombs lacked destructive power, and bombing
accuracy, especially at night, was poor. All the belligerents constantly
worked at improving defenses, but at the armistice the art of air base air
defense was far from efficient. The Americans tried to absorb all they could
from Allied experience, but the confusion inherent in organizing and mov-
ing a huge army overseas prevented the efficient use of many AA units.
After the war many Air Service commanders discussed the need for better
base defense in official reports.

Maj. Maxwell Kirby, commander of the 5th Pursuit Group, favored
combining the American air and antiair arms for better coordination. Kirby
believed that pursuit aircraft should not be wasted in individual combat, but
should protect army corps and bombers while antiaircraft complemented
the effort by protecting operational air forces over friendly territory. Al-
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Lt. Douglas Campbell of the 94th attacks a German Pfalz DIII, which crashed
on the Toul aecrodrome moments later. British aviation artist Frank Wooton
commemorated the event in this painting. Courtesy of T. Hamady.

though the suggestion to combine service arms was not adopted by the U.S.
Army, the German Luftwaffe and the French Air Force applied the basic
idea in their doctrine before World War I1.%

Maj. Harold E. Hartney, wartime commander of the 1st Pursuit
Group, reached conclusions similar to Kirby’s. Hartney believed that attack-
ing airfields could force enemy air operations so far to the rear that the
tactical situation could be significantly changed by putting aircraft out of
reach of the front line. In addition, he speculated on the eventual need for
underground hangars and base shops, an idea used by the Germans in World
War II, later by the North Koreans, Swiss, and Swedes, and to some extent
explored by American planners during the 1930s. While looking at the
offensive power of aviation, Hartney did not disregard the need for defense.
He realized that his desired attack units had to have secure bases. He be-
lieved a generous distribution of antiaircraft guns to be vital. Hartney made
the preparation of dummy airdromes and auxiliary fields for intermittent
operational support part of his plan for future air defense.*
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Loading bombs into early racks. Narrow gauge track running beneath aircraft
was laid on the larger aerodromes to service dispersed areas by the end of the
war.

Maj. William C. Sherman, writing several years after the war, noted
that bombing methods and bombing equipment had been crude and unde-
veloped. Most bombing efforts were directed against targets other than
airfields.* Air doctrine was young and air commanders were under great
pressure to protect the ground combat arms. The psychological effect of air
attacks upon ground troops served to increase the clamor for cover on all
sides. At the same time, there was no significant collection of air experience
that could adequately support or deny most arguments and the opposing
claims greatly taxed air resources during the war. The shifting balance of air
superiority was often the factor which governed frequency and effectiveness
of attacks.* Airdrome defenses varied from base to base but, in general,
benefited from both technical and practical improvements by war’s end.
Antiaircraft guns became much more accurate and could reach higher eleva-
tions. Expanded production allowed increasing gun defenses everywhere on
the Western Front. When the American Expeditionary Force arrived in

20




WORLD WAR I

France, antiaircraft officers trained with the French and, in turn, imparted
years of experience to the newly enlarged United States’ military. As a result,
American gunners achieved an effectiveness per round fired that equalled or
surpassed that of the other Allied armies.”’

Base defenders on both sides met the growing threat from air attack by
a variety of means and in conjunction with regional antiaircraft artillery.
Machine guns were located about the bases to protect people and equip-
ment; camouflage was used for deception and concealment and dummy
installations drew attacks away. The year 1918 saw increasingly heavy attacks
on air bases in support of the major campaigns that led to the war’s conclu-
sion. During that year, General Hugh M. Trenchard directed more than one
third of his Independent Air Force’s attacks at German aerodromes in order
to suppress German aircraft that might retaliate against Allied columns.*

The AEF’s First Corps observation base at Ourches, in the Toul sector,
developed an extensive defense that used antiaircraft machine guns, camou-
flage, dispersal of buildings, underground dugouts and nighttime blackouts.
The newly assigned Americans adopted the lessons of years of war and
advancing technology painfully learned by the other combatants. Neverthe-
less, many air defense techniques remained crude. The problem of truly long
range detection and warning was never adequately solved. Front line observ-
ers were limited by the range of sight and hearing. Even binoculars or sound
ranging equipment was not effective beyond five miles. Radio intercept and
observation stations became common, but the short reception ranges limited
their utility too. Frequently, commanders were unsure of the value of de-
fenses. In his report in July 1917, Col. Chauncey B. Baker of the U.S.
Army’s Quartermaster Corps, who went to France to survey and report on
war needs and priorities, was not impressed with French antiaircraft prow-
ess. Noting that gunners scored only 1 hit per 10,000 rounds fired since 1916
he stated that the only practical effect of ground fire was to make the planes
fly higher. By 1918 many commanders seemed to share Baker’s sentiment.
His judgment was, perhaps too harsh. He gauged only artillery and used
incomplete statistics, and he failed to understand that forcing planes higher
was in itself a success, as it reduced bombing accuracy or reconnaissance
ability. Still, he had grounds for skepticism. During 1918 the French Antiair-
craft Service shot down 220 airplanes, expending an average of only 7,500
rounds per victory.*®

By the end of the war, many questions remained about air base air
defense, but, at the hands of Trenchard’s airmen, the Germans especially
had learned many lessons in fending off attacking Allied airplanes. Al-
though they held air superiority in certain areas, often they took aircraft
from lesser priority needs to achieve it. The German Army and air arm thus
were forced to balance numerical inferiority with a well organized warning
and reporting system supported by many guns. German long range air raids
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on England, though strategic in nature, gave the future RAF a major lesson
for fighting tactical air battles: warning and fighter control were essential to

the defeat or deflection of an attacker. During the next twenty years of
peace, these lessons took root.
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Interwar Doctrine and Technology Changes

After the 1918 Armistice, the air forces of both the Allied and the
Central Powers were rapidly dismantled. The Treaty of Versailles forced a
subdued Germany to give up all of her airplanes and most of her antiaircraft
weapons, which were seized or destroyed by the Army of Occupation. At the
same time, the Allies reduced their air forces to skeleton strength for eco-
nomic reasons and for several years experimentation and development came
to a virtual standstill. Not all of the lessons learned by the airmen were
forgotten, however. In Germany the Weimar Republic’s small German Army
established an air technical office responsible for collecting and studying
acronautical information. British, French, and American air leaders re-
turned to peacetime duties that often involved teaching or developing air
doctrine. Japan began adding powerful air arms to its army and navy. Until
the early 1920s, Russian fliers contended first with revolution and civil war
- at home, then war with Poland, but would soon begin to design and build
excellent aircraft.

In England and America, smaller budgets and strong pacifist or isola-
tionist political forces after World War I helped prohibit the development of
modern air forces able to employ new technical knowledge. During the
1920s, Russia suffered a shortage of skilled designers, but obtained informa-
tion from Germany in return for supporting secret German design and
testing on Russian territory.' Japan’s insular outlook seems to have retarded
her development of radar, defense systems, and antiaircraft weapons. The
failure of the League of Nations in 1931 to force Japan to alter her designs
on Manchuria did nothing to change her view that she was not very vulnera-
ble to direct air attack from overseas.? Finally, the financial turbulence that
accompanied the worldwide depression of the 1930s affected development
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and production of both weapons and technology in all of the major coun-
tries.

During the interwar years, the British, Germans, French, Americans,
Italians, Japanese, and Soviets designed several types of fighters that would
be instrumental in tactical air warfare in World War II. Many of these
fighters appeared in several models; some were used for both air base attack
and air base defense, others were suited for only a single role. The table in
Appendix 1 shows the relative capabilities of each country’s aircraft, and the
general development of combat aircraft of the various nations. In addition
to the design and performance of fighters, other factors such as imaginative
leadership, differences in air force organization, and technological improve-
ments of nonflying areas of military and naval services gave certain coun-
tries advantages not possessed by others.

American Defense Development

Many participants in the Great War recorded their experiences and
ideas in books published in the 1920s. William Sherman’s Air Warfare,
published in 1926, was a compilation of the subject matter being taught at
the Air Corps Tactical School (ACTS). It was a comprehensive restatement
of his “Tentative Manual for the Employment of Air Service}” written in
1919 for the Final Report of the AEF Air Service rather than a new treat-
ment of the subject. Sherman was a supporter of the air power advocate
William Mitchell, and his book became influential among American air
force thinkers in the 1920s; it included sections on principles of warfare,
characteristics of aircraft, individual aircraft combat and defense, observa-
tion, pursuit, attack, bombardment, antiaircraft defense, logistics, and na-
val aviation. Although it seemed all-encompassing, Sherman’s book failed
to assess advancing technology or analyze the possible changes in post war
aerial fighting based on new equipment. The sections covering antiaircraft
defense were very short and reflected both the technical problems of shoot-
ing at moving objects in the air and Sherman’s fervent belief that military
airplanes, especially bombers, would prevail over national defenses if an-
other war began.?

A more concise view of the need for and value of defense was prepared
several years later by an Air Corps officer, Claire L. Chennault. His short
monograph, The Role of Defensive Pursuit, was written after the 1932 Joint
Antiaircraft-Air Corps Exercises.* Although discussing defense against
long-range bombardment, and contemplating area defense (as opposed to
base or point air defense) Chennault’s ideas had application in the narrower

* The exercises, held near Ft. Knox, Kentucky, tested the U.S. Army’s antiaircraft and
fighter interception tactics against bombers and explored new air defense techniques.
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sense of base defense against both high and low altitude attack.* He emphat-
ically rejected the thesis of Giulio Douhet and others that an air force, using
massive offensive aerial bombardment, could achieve victory in war. He
believed strongly that active fighter interception could deflect a bomber
formation, and he insisted that an air unit that kept its planes on the ground
and awaited assault was sure to be destroyed, as it could not react quickly
enough to meet the threat.® Chennault sought to build an aggressive air
defense, but faced a great many problems because of the practical inability
to detect and report approaching aircraft. He proposed adopting the British
visual observation system (ground observer posts spaced about seven miles
apart) with telephone and telegraph to transmit information to a central
authority which would dispatch fighter forces. Citing the successful British
experience of World War I, he made central command of warning and
interception a key to his system.®

Chennault’s proposals were not entirely welcome in the Air Corps. He
was an irascible, difficult person with many enemies among senior Air
Corps leaders who had other ideas on how to defend against an enemy air
force. These ideas were bound up with the desire to build an air arm able to
carry out an offensive war should the need arise. In September 1933, the Air
Corps’ Chief, Maj. Gen. Benjamin D. Foulois, told the Army War College
that “the real effective air defense will consist of our ability to attack and
destroy the hostile aviation on the ground before it takes to the air.”” Foulois
voiced the official position of the Army Air Corps, which was reflected at
the Air Corps Tactical School. Chennault’s opinions were eclipsed within the
service, and he retired late in the 1930s to serve as air adviser to China’s
leader, Chiang Kai-shek. Nevertheless, the attack-defense dispute contin-
ued. During the 1935 Air Corps maneuvers in Florida, 1st Lt. Gordon R.
Saville demonstrated central control of fighters to American military offi-
cers and established what the British knew and Chennault had argued previ-
ously.”

While this debate went on in Air Corps circles, the practical application
of radar brought the promise of far reaching changes to base attack and
defense. Conceived in the early thirties both in England and at the U.S.
Naval Research Laboratory, the military use of radio detection was forced by
Britain’s vulnerable position. By mid-1939, radar stations on England’s east
coast observed aircraft approaching from the Continent. Small radar units
for field application were built in both Britain and the United States by
1940, allowing defenders of tactical air bases a measure of warning. Experi-
mentation was also under way in Germany, the Soviet Union, and to a lesser
extent, Japan.®

Few countries, however, exploited radar consistently. Despite the ad-
vances in its laboratory deployment, its incorporation into military use and
doctrine was slow and uneven. The acceptance of radar in the U.S. Army
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Lt. Col. William C. Sherman’s
post-World War I book, Air
Warfare, influenced American
aviation doctrine in the 1920s.

was impeded by secrecy, a shortage of money for more extensive experimen-
tation and purchase, and an apparent unwillingness to fully approve and
assimilate the new equipment. A few field sets were in experimental use by
the Signal Corps and Coast Artillery in 1940. The Army Air Corps’ Tactical
School, however, did not mention radar or countermeasures in its attack or
light bombardment courses until 1940. The antiaircraft defense course at the
Air Corps Tactical School in March 1940 made only an oblique reference to
radar in England and none to developments in the United States. In fact, the
course taught that ground observers were the main source of information for
a defense commander. This was in part due to the secret nature of radar
experiments, but also because radar did not belong to the Air Corps. Unlike
the Royal Air Force, which was at that time busy teaching its fighter control-
lers how to use radar, the new medium was little known to American Army
air officers. In 1940, with war raging in Europe, the Commander of the New
York Air Defense Sector, Brig. Gen. Earle E. Partridge,* found that radar
stations on Long Island reported to him. General Partridge later remem-
bered that at the time he “couldn’t technically evaluate what they were
doing” because he had not been told what radar was, how it worked, and
how he should use it to direct his forces. Radar found an easier acceptance
in the Navy and Marine Corps, which faced the need to defend forces put
ashore in isolated parts of the world. Thus from 1940 plans were made to set
up and defend airfields on hostile shores.®

* Among later assignments Partridge commanded the U.S. Fifth Air Force during the
Korean conflict and, later, the Air Defense Command.
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Unlike the U.S. Army’s prewar preparations, the Navy Department’s
base defense planning between 1937 and 1941 was less fragmented. In May
1938, faced with a growing threat from Japan, Congress directed the Secre-
tary of the Navy to study the need for new and enlarged naval bases in
America and overseas. The resulting Hepburn Board, named for its chair-
man, Rear Adm. A. J. Hepburn, selected sites for new bases in the United
States, the Carribean, and the Atlantic, and in the Pacific as far as Guam.
The Hepburn Board’s report was the basis for a rapidly accelerating naval
air base construction program. In May 1939, Congress overcame strong
isolationist opposition and appropriated $63 million for naval base con-
struction. With the money in hand, the Navy formed an Air Base Construc-
tion Board, charged with developing and overseeing the various projects. At
about the same time, the Navy Antiaircraft Defense Board studied the best
ways to protect the new advanced installations and any other bases that
might be needed in war. The upshot of the planning was a clear Navy policy
that gave the U.S. Marine Corps responsibility for defending advanced in-
stallations “not defended by the Army;’ presumably the bulk of the new
airfields. Shortly thereafter, the Marines organized four Base Defense Bat-
talions for AA and shore defense work. Each battalion varied in composi-
tion according to its task, but included AA guns similar to those in the
Army, 5-inch coast defense guns, infantry, sound detectors, and search-
lights. The overall naval defense posture improved when the Navy took an
added interest in the RAF’s use of radar in the Battle of Britain and formed
a fighter director school in Hawaii that taught the latest fighter radar inter-
ception techniques. By 1941, SCR-268 and SCR-270 radar sets were added
to the battalions’ makeup. The senior Navy officers responsible for this
preparation had the support of the President, and were driven by the specter
of a fleet at war in the far Pacific or the Atlantic with few bases available for
their ships and aircraft. Although the Navy and Marine Corps were not
ready to defend all their offshore installations, their approach to the prob-
lem was distinctly different from that of the Army, charged mostly with
responsibility for continental and Western Hemisphere defense.'

Through the interwar period, the emphasis in the antiaircraft course at
the Army Air Corps Tactical School was on area, or strategic, defense of the
United States, especially the industrial northeast and various territorial pos-
sessions such as Hawaii. In March 1940, the school added a section on
antiaircraft defense of an air base.! Thereafter, the ACTS somewhat hesi-
tantly acknowledged the need to protect an air base in a hostile area with the
weapons then in Army service. Heavy machine guns, 37-mm cannon, and
artillery were mentioned, but with the qualifier that there were not enough
available in the army to protect existing continental United States installa-
tions. Weapons were so few that one instructor suggested using machine
guns taken from B-17 bombers to augment low level protection if necessary.
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Fort Bragg maneuvers in October 1938. Searchlights blaze in the North Caro-
lina night during joint Army-Air Corps exercises.

Camouflage and target hardening were discussed, and protection from
chemical attack received a lengthy treatment by a chemical warfare officer.
It was, however, a beginner’s inquiry into base defense, prompted by the
collapse of Poland six months before, and it pointed out the many short-
comings in the American ability to defend an air base. Because the United
States was neutral and still focused on defending the western hemisphere,
there was no discussion of overseas base operation or defense coordination
with allied forces. After considering all these matters, the instructor soberly
concluded that no United States base had adequate protection.™

The air defense command structure taught by the Tactical School was
based upon an area protection concept, with an Army ground officer as
commander. Subordinate to the area commander were to have been antiair-
craft, barrage balloon, bombardment, pursuit units, and the various sup-
port agencies such as signal, quartermaster, and medical. The area air
defense commander would not necessarily have had expertise in any of the
major defense specialities in his organization and, surprisingly enough,
there was some question as to whether or not an air officer would be present
on his staff. Considerable groping would have been needed to create a
functioning command and, with only limited experience being gained in
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SCR-268 radar used to direct accompanying searchlight. Though still an im-
precise instrument, the radar was quickly employed as a gun laying mecha-
nism.

such exercises as the 1935-36 maneuvers in Florida, few people were quali-
fied for the various jobs that would be created.”

Improvements were at hand, however. First Army maneuvers during
August and September 1940 in New York state pitted a Red and a Blue Army
against each other in a series of tactical problems that included air defense.
Formed in June to develop air defense doctrine and training, a new Air
Defense Command (ADC) had its first chance to organize and test a re-
gional aircraft warning service. The ADC used Signal Corps SCR-270 radar
sets with a 50-mile range under optimum conditions. The radar sets aug-
mented a network of civilian American Legion spotters.* The radar worked
satisfactorily, but the overall aircraft warning service had too few volunteers
for round-the-clock operation. The exercise included practice in area air-
defense protection for a field army, but the final report did not discuss the
need for point defense of the Blue Army’s air bases. There was such a
serious shortage of air defense weapons that all vulnerable points of the

* The American Legion was a society organized in 1919 and made up of American veterans
of World War 1. In 1940, the Legionnaires were patriotic volunteers used as ground observers.
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Blue Army’s limited forces could not have been protected. Despite its short-
comings, the maneuvers were an advance for the growing Army of the
United States.'

With the increasing possibility of American participation in the war,
Congress authorized President Franklin D. Roosevelt in August 1940 to
order several National Guard units into federal service in mid-September.
Fifteen divisions, nine antiaircraft battalions, and twenty-two antiaircraft
regiments were called up, many in varying states of readiness. Late in the
1920s, the U.S. Army had prepared tables of organization for several types
of antiaircraft units under the Coast Artillery Corps, which became respon-
sible for all antiaircraft gun and searchlight operations and for AA protec-
tion for expeditionary forces (including the Air Corps) sent overseas. In
1940, some National Guard units, like the 200th Coast Artillery (AA) Regi-
ment from New Mexico, had only recently converted from other branches,
such as cavalry, and were anything but fully qualified or equipped. The
newly converted units were to be equipped with either medium (between 20-
to 57-mm bore) or heavy (larger than 57-mm) AA guns. Some of the new
units could theoretically be used for air base defense. When fully equipped
and trained they would have been the only source of such protection, as the
Air Corps had no AA guns of its own. Although the call up of the National
Guard improved the operational defensive fire and warning capability of the
United States, the size and training of the AA arm was not yet adequate for
a global conflict. The total weaponry available equipped sixty-two under-
strength AA batteries, usually of three 3-inch guns plus 37-mm and .50
caliber support.” In November 1941, a final prewar change came from a
board of officers studying the need for a mobile Aircraft Warning Service
that noted that each of the Army Air Forces’* pursuit groups needed a
warning regiment, but none was available. Each warning regiment had to
have signal and support services, and be ready to deploy to areas where
pursuit aircraft would operate. The AAF’s growing force of fast, durable
fighters could have been a superb air base defense tool, but in late 1941,
there were still too few fighters, and the warning and command structure
was fragmented between the Air Forces, the Coast Artillery Corps, and the
Signal Corps. The Pearl Harbor attack intervened before a new warning and
control structure was organized, but the groundwork for expansion had
been laid.'

* The term Army Air Forces (AAF) was used beginning in June 1941. The AAF included
the Air Corps, which continued through the war, at first supervising technical, logistic, and
support services. After the Army reorganization in March 1942, the Air Corps continued as the
statutory body of the AAF, but most of its functions were absorbed by new commands and
staff offices of the AAF.
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In the late thirties the United States Army Coast Artillery Corps had
three types of weapons for use against aircraft. The largest was the 3-inch
gun with a maximum effective range of 28,000 feet. The intermediate range
weapon was the 37-mm cannon, capable of firing 80 rounds per minute,
with a maximum effective vertical range of 10,500 feet. The shorter range
.50 caliber machine gun could fire short bursts at 500 to 650 rounds per
minute to 5,400 feet depending upon the model in use. The prewar .50
caliber machine gun used a cnmbersome 500-pound mount which made it
difficult to transport and set up. A lighter mount did not appear until 1942,
Just before the war the United States began to manufacture 40-mm guns and
rushed the design of a 90-mm high velocity antiaircraft gun, which did not
appear in significant numbers until 1941. The three main weapons, .50
caliber, 37-mm, and 3-inch guns, were used in conjunction with sound
locators, searchlights, and the very early gun laying radar, the SCR-268, for
direction finding and aiming."”

In general, the type of defensive fire available to the United States was
adequate for use against prewar planes, although the speed of potential
attacking aircraft imposed distinct limitations in addition to the general
shortage of weapons. The widely used sound locator was completely inade-
quate. Bad weather or ambient noise reduced its detection range to as little
as 5,000 yards. As it took time to set a gun for firing, advance warning was
crucial. With a 5,000-yard detection capability, antiaircraft crews would
have an attacker within range for only seconds. Pursuit fighters and a first
rate warning system were the answer to the base defenders’ dilemma, but
there were too few of them and the command systems were too poorly
developed to make them the mainstay of air base air defense. To maintain
even limited fighter patrols aloft was costly because of the short fuel capac-
ity of the aircraft. Keeping a full squadron on aerial defense patrol was
practically impossible because the Air Corps had not enough planes to
guard even a single base in such a fashion."

In 1940, much remained to be done in the area of defense against low
level air attack. At that time, only the new 37-mm gun was seen as a possible
defense, and very little was known of its combat characteristics. Once pro-
duction was able to meet demand, there was still no standard fire control
system for the gun and only a small pool of trained gunners who could
deploy to a threatened area with that weapon.”

Germany Prepares

In 1935, Hitler reorganized his armed forces, creating an independent
air force, the Luftwaffe. Over the next few years, both offensive and defen-
sive air weapon systems and employment doctrine appeared. Luftwaffe Di-
rective 16, first issued in 1936, and revised slightly in 1940, was the basis for
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air operations and air force cooperation with other services. German air
doctrine called for aggressive attack to seize air superiority. Directive 16
viewed “attack, defense, and protection [as] interchangable.” In general,
German air doctrine called for first strikes on enemy air forces to forestall
attacks on the Luftwaffe. The German air leaders reasoned that “surprise
makes [our] attack less difficult and increases the efficiency of one’s own
defenses.” The Luftwaffe’s rules stressed avoiding air to air combat with an
enemy air force except in self defense. If strong enemy fighter formations
were present, they would be controlled by strikes at their home bases. In
Europe, the Germans had the first clear cut strategy calling for air superior-
ity over an enemy’s territory as the first step to victory in an air campaign.®

The Luftwaffe was unique among the aerial combatants of World War
I1. In many respects it was a separate military department within the Wehr-
macht, containing not only flying units, but also the nation’s antiaircraft
defenses, the aircraft warning service, paratroop divisions, an armored divi-
sion, and in 1942 and 1943, twenty field infantry divisions. As much as
anything else the inclusion of the Flakartillerie in the service made for a
close relationship between attack and defense elements, and promoted use-
ful, coordinated weapon development. Under Directive 16 as revised in
1940, fighters and flak operating in combat zones were part of a unified
command. Separate flak units were assigned to the army for protection of its
troops. Aerial reconnaissance was divided among the Air Force, the Army,
and the Navy, with the Luftwaffe responsible for long range operations.
Each of the other services used its own reconnaissance squadrons for short
range surveillance. For the Army, this was done by Luftwaffe air coopera-
tion squadrons assigned to Army field forces.? The relatively young German
Air Force, although it had an adequate doctrinal base, faced serious but
unassayed problems in organizing tactical air defenses as well as joint air-
ground operations. Early German victories masked these problems, which
became more stark by the war’s second year. In 1939, the Luftwaffe had less
than five years of organizational experience, and most of its officers trans-
ferred from the Army. Few air officers had seen service in ranks between
captain and colonel, when one normally commanded flying groups and
attended various staff schools. Many of the Army transfers lacked extensive
knowledge of flying, air strategy, and technology. The Luftwaffe’s rapid
growth also returned to the colors men who had served in German aviation
in World War I, but who had been inactive for years. Nazi ideology also
militated against a wholesale immersion in modern technology, reinforcing
vague tendencies among rising German bourgeois classes to aspire to the
patterns of wealth of the old land owning Junker class. The result was an air
officer corps unprepared to integrate fully the demands of technology into
tactical air warfare decisionmaking. Because of their inexperience and the
tendency of such senior commanders as General Hans Jeschonnek, Chief of
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the Luftwaffe’s General Staff, toward abject acceptance of Hitler, the lead-
ership made several serious errors of lasting consequence. They neglected to
train an adequate reserve of aircrews, overestimated the value of dive
bombers, slighted the development of air transport, failed to develop a long
range heavy bomber, and did not insure production of adequate numbers of
combat planes in the first three years of war.?2 One postwar U.S. Air Force
study remarked that the service “lacked completely the decades of formative
experience which had created a certain type of [well trained] individual for
the Army.”? Organizationally independent, the Luftwaffe nonetheless re-
mained in a real sense a creature of the Army; its main function was, by
doctrine, equipment, and Hitler’s wishes, army support. Service doctrine
stated that until air superiority was established, units intended for protec-
tion of specific targets remained in that role. Protection of Army units was
usually considered subordinate to airfield defense missions for the AA
force, but antiaircraft assigned to the Army was under its operational con-
trol and was not withdrawn for air base defense.

The rearmament program of the 1930s saw a rapid increase in the
Luftwaffe’s air defense artillery. The German government placed high prior-
ity on weapon design and built a variety of antiaircraft weapons. The most
favored was the 88-mm gun, the early models of which could fire effectively
to between 22,960 and 26,240 feet. The “88”, or Flak 18, was the best
weapon of its type in the world when it was introduced in 1933. By 1939,
there were more than 1,000 in the Flakartillerie, with better models in pro-
duction. Lighter weapons such as the 20-mm and 37-mm cannon came into
service, and all could be found in stationary or motorized configurations.
The light flak guns were prominent in tactical air-defense plans. They could
be easily moved as air units advanced from base to base. By the start of war
there were almost 1,000,000 active duty and reserve men assigned to this
function which increased to 1,250,000 by 1944. A large proportion of these
manned the heavy AA as the mainstay of home air defense. In the field, AA
units protected the air force’s ground installations with a variety of light and
medium caliber weapons. German designed 20-mm and 37-mm cannon were
the most used low level defense weapons. The 20-mm had a rather short
effective range of 1,100 yards, the 37-mm 1,600 yards, so that it was impor-
tant to bring fire on a target as soon as possible. Both weapons lacked a
predictor,* severely restricting use against any but aircraft moving directly
towards or away from the gun’s position. The Germans also used 7.92-mm
machine guns in both single and dual mounts for defense of bases against
low level attack. Prior to the war, spotters assigned to AA units provided

* A predictor or director was an early mechanical computer which, using information
about speed, direction of flight, and altitude permitted a gunner to lead a target and fire into its
path.
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German antiaircraft pieces used in World War II. The track mounted 20-mm
flak gun gave mobile protection against aerial and ground attackers around
Luftwaffe installations. The 88-mm piece, (below), designed as an antiair-
craft weapon, was extensively used as artillery against armor and infantry.
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almost all air raid warning. The spotters were usually among the most able
people in the unit, and information they developed was entered into a re-
porting net that ran throughout an operational area.*

As the Germans expanded their Air Force during the middle and late
1930s, so too did they increase the number of military airfields in Germany.
Some were permanent installations, many were dirt or grass strips on open
land in the country or were laid out on sections of highways selected for this
purpose. Travelers reported that these tactical airfields and their runways
and buildings were well camouflaged. Windows were angled downward so
they would not reflect the sun, and hangars and other structures were set
among trees or so constructed as to minimize detection from the air. The
object was to conceal the true size and operational nature of Germany’s Air
Force and to protect the airfields from enemy bombardment in wartime.
Thus Germany’s tactical commanders were well versed in the techniques of
camouflage and dispersal.” ,

Radar experiments began in Germany in 1934 but did not progress very
rapidly. The German Navy experimented with a gun laying unit and an air
and sea search system. The Luftwaffe began looking into radar in 1936, but
its continually changing specifications and lack of coordination among the
three services slowed experimental progress. German radar was more accu-
rate than that of other countries, but the Germans failed to establish a single
office to direct the research and development and to prepare a coherent plan
for radar use until after the war had begun. Thus, they dissipated their early
lead in the field. The Luftwaffe finally ordered 1,000 sets in 1939. Failure to
understand fully the operational requirements and benefits of radar was to
have significant consequences early in the fighting.*

Japanese Defense

By 1939, while many countries were making technological progress in
antiaircraft protection, the Japanese lagged badly. An insular nation, pro-
tected from air assault by vast oceans and control of Korea and portions of
China, Japan did not realize the full importance of modern tactical air
defense systems. Most Japanese AA weapons were designed and introduced
to service in the 1920s and early 1930s. The newest weapons were a 7.7-mm
machine gun, first used in 1939, and two types of 40-mm guns captured
from the Dutch and British in 1941 and 1942, There was a variety of 6.5-mm
and 7.7-mm machine guns usable only against low level attacks. The ma-
chine guns all had maximum ranges of 5,000 to 6,000 feet with effective
ranges of 2,000 to 2,400 feet. Their basic heavy weapon was a 75-mm low
velocity gun supported by 20-mm and 25-mm cannon. The Japanese also
had some mobile 88-mm guns, but both their equipment and control sys-
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Japanese 20-mm antiaircraft on
traverse mount, The 25-mm tri-
ple barrel mount (below) was
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fense of airfields during the
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tems were poor. The Japanese fire control system was manually operated,
based upon sound detection, and comparable to an American system that
became obsolete in 1930. In the field, the Japanese assigned these weapons
to armies and corps and deployed them where the situation demanded.
Despite the shortcomings of the equipment, the 20-mm and 25-mm weapons
and machine guns and small arms threw up a heavy curtain of fire through
which low level attackers had to pass to reach a target. For the lightly
armored aircraft of the 1930s, this was a formidable obstacle. Allied use of
large numbers of aircraft built to protect the crews and vital airplane parts
and tactics suited to high speed, heavily armored aircraft created serious
problems for Japanese defense planners.”

In 1939 Japan was far behind the British, Americans, and Germans in
the development of practical radar units. Early warning and fire control
radar sets were built in Japan, but the advent of war in 1941 actually re-
tarded continued development. The first Japanese tactical radars were not
seen until 1942, and were bulky semipermanent units. Portable radar sets
were not in the field until 1943, and were copies made from British and
American sets captured in Malaya and the Philippines. Gun laying radar sets
appeared in 1943; they too were patterned on captured British sets. Identifi-
cation Friend or Foe (IFF) experimentation did not yield good results, thus
ground control intercept (GCI) development was retarded until well into the
war and never attained the levels reached by the British or Americans.?

The AA defense of Japanese tactical air bases was well organized and
effectively handled under an assigned garrison company of an airfield bat-
talion. Normally, one platoon of the garrison company specialized in air
defense and consisted of about 70 men armed with automatic cannon (20-
mm and 25-mm), 6.5-mm and 7.7-mm AA machine guns plus other light
machine guns. As necessary, the area Army commander could add heavier
weapons such as 75-mm guns and move defense forces around to meet the
needs of changing situations, adding to or subtracting from existing bases
and creating defenses for new bases.?

Japan’s air strength was divided between the Navy and the Army, with
the Navy having both land and carrier based air units. In the years before
World War II, both services apparently resisted a single shore based air
force, as neither was willing to give up its air service. Japanese pilots,
especially those in the Navy, were excellent. Prewar military pilots were an
elite class, graduates of a rigorous training program that continued after the
men were assigned to operational units. Air combat against China and the
Soviet Union in the late 1930s sharpened the skills of these men, so that in
1941, when Japan went to war with Britain and the United States, some
Allied observers in the Far East had difficulty believing the previously un-
derrated Japanese were not Germans. The elite status of Japan’s pilots,
however, threatened to undo Japan’s war effort. Prewar naval aviator train-
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ing programs had such strict standards that as few as 25 men of an original
class of 100 completed a year’s flying instruction. Relatively few pilots
meant that combat losses could not be readily replaced.*

The Japanese Army Air Force’s (JAAF) flying units were subordinate to
Army ground commanders. During fighting in China after 1937, the JAAF
was used largely for ground support. With air superiority in China easily
attained, the Japanese did not engage in heavy counterair operations until
the 1939 border war with the Soviet Union. The JAAF was not then fully
prepared to carry out large scale air attack and defense in a concerted bid to
seek air superiority. In Siberia and Manchuria, the Japanese were roughly
handled by the Red Air Force, in large measure because their aircraft were
not armored and were vulnerable in combat. Studies of Russian armor
plating led the Japanese to experiment on their own planes, but neither
armor nor self sealing fuel tanks were in common use until 1943. When the
Zero, or Zeke, fighter appeared in the summer of 1940, the Japanese recog-
nized it for the excellent weapon it was. They came to rely on it too much
and failed to pursue aircraft design vigorously. They did not build either an
advanced fighter or a long range heavy bomber until late in the war. Conse-
quently, the Japanese were committed to fighting the war with medium
bombers lacking armor and self sealing tanks that could not withstand
Allied gunfire.”

Japanese equipment was not standard among the services, and develop-
ment proceeded independently in the Army and the Navy. Originally, this
was done to foster and gain the benefits of competition. Unfortunately, the
divided effort produced a vast array of weapons. Machine guns for fighters
in both services were .50 caliber, but had different size chambers. The
ammunition was not interchangable, nor were parts for the weapons. The
ground forces had yet other designs. The lack of standardization created
severe logistics problems. Sometimes, aircraft of one service lacked ammuni-
tion, but could not use that of the other service’s neighboring unit because it
would not fit the guns.®

The Soviet Union

Shortly after Russia’s revolutionary leaders established themselves early
in the 1920s, they began to look abroad for help in technical areas including
military hardware. They found a ready partner in the post-World War I
German Republic’s military. The German-Russian cooperation on aircraft
design and testing in the 1920s was beneficial for both countries. The secret
effort allowed Germany to skirt the Versailles Treaty’s prohibition on de-
signing and testing of weapons, while Russia too gained vital information.

Controlled by the Bolsheviks after the revolution and civil war, the basic
doctrine of Russian air elements after 1920 emphasized tactical support of
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the Red Army. Early in its history, the Red Air Force faced severe shortages
of fuel, parts, and aircraft. Expedient measures to keep the air force flying
were often used, and, as a result, the service quickly formed a pragmatic
tradition of flying regardless of the problems faced. After 1930, when his
political control of the Soviet Union was secure, Joseph Stalin paid much
attention to aviation; enormous improvements in flight technology brought
Russia many aviation records in the decade before World War II. Long
distance aviation received special attention, but the efforts detracted from
the design of tactical combat aircraft and impeded development of fighters
that could be used in air superiority campaigns. By 1939, Russia’s first line
fighters were outclassed by those of the other major powers. In addition,
Stalin’s political purges of the late 1930s severely affected the growth of air
doctrine and the development both of aircraft and support equipment.*

Joseph Stalin had an enormous impact on the Soviet Union’s military
doctrine and operation. Throughout his career, he constantly stressed the
offensive. Stalin’s insistence on offensive actions can be traced to at least
1918, when, as Commissar of Food Supply in Tsaritsyn (later Stalingrad),
he severely criticized the area’s military leader, A. E. Snesarev, for being
“defensist;’ rather than aggressive. Stalin, at the same time, also had other
military leaders removed from office and some shot for displaying similar
“defensist” views while fighting the counter-revolutionary White Army.*

In the mid-1930s, Stalin began the systematic expulsion from the Com-
munist Party and the government of whomever he believed disloyal. He
extended the purge in the late 1930’s by large scale removal of military
leaders. In 1938, he ordered the Red Air Force’s Chief of Staff, Yakov I.
Alksnis, shot; Alksnis was soon followed by his deputy and successor, Vasili
V. Khripin. Khripin’s successor, General Alexandr Loktionov, was shot, too,
in a general bloodletting that took some twenty-five percent of the service’s
senior officers. Many more were sent to labor camps. The replacements for
the executed and imprisoned men were young, inexperienced officers, cho-
sen mostly because they would be obligated to Stalin for their careers. The
loss of these experienced air commanders retarded training and operational
readiness of the Red Air Force and contributed heavily to the collapse of the
Soviets in the face of Germany’s attack in 1941.%

At the end of the political purges in 1940, a new generation of fighter
and ground attack aircraft began to appear in the field. Designs were based
on lessons the Russians learned in Spain while helping the Republican gov-
ernment in 1938, in the fighting against Japan inSiberia in the following year,
and in the Winter War of 1939-1940 with Finland. Excellent new aircraft
would put the Soviet Air Force on an even footing in many areas with
Germany and the Allies, but not until 1943. In 1940, Stalin appointed a new
head of the Aviation Industry Commissariat, A. I. Shakurin. Universal
military service began, and the length of service was extended from two to
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five years. The Air Force received a talented Chief of Staff, General Pavel
Rychagov, and the long process of modernization began.*

The Soviet Air Force (Voyenno-Vozdushnyye Sily or VVS) was a highly
decentralized flying branch of the Red Army, designed to support the
ground forces in areas as divergent as Western Europe and China. The VVS
was not a unified service; its units were subordinate to Army commands
mobilized for war, its staff a division of the Red Army Staff. Decentralizing
the air force was done to insure cooperation between the forces. Before the
war, air regiments were assigned to the various Military Districts, subordi-
nate to the District Commanders. When the war began, the V¥S§’s units
became part of corps, armies, and fronts, commands roughly equal to army
groups. The regiments that made up Russia’s tactical air force were com-
monly referred to as the Red Air Force or V'VS and were required to secure
air supremacy, support army ground forces, and perform air reconnais-
sance. In addition to the VVS, there was a national air defense force, the
Protivozodushnaya Oborona Strany (PVO Strany), with fighters, observa-
tion units, and AA guns. It was charged with protecting strategic targets
such as cities and vulnerable industrial sites. In addition, PVO units were
assigned to army fronts. The Soviet High Command controlled the Long
Range Bomber Force (the Dahinaya Bombardirovshchik Aviatsiya or DBA),
and the Navy had an aviation section with aircraft assigned to each fleet. As
part of the 1940 Soviet military reform, air base districts were created. Each
district supported the air units within an army front by building, operating,
and protecting air bases. Initially, the V'VS sought to have three airfields for
each of its flying regiments: a main field, an alternate or standby, and a field
facility or dispersal field. The large number of landing grounds made disper-
sal easier, but also complicated problems of AA gun allocation and com-
mand and control of fighter aircraft. Very few of the forward airfields, built
in former Polish territory seized in late 1939, were ready by June 1941, and
many of the V¥V S’s aircraft were grouped on a few operational bases.”

While aviation underwent changes, so too did air defense artillery. One
of the main Russian derivations from the secret partnership with Germany
was a 76-mm gun. Later, German success with the 88-mm gun in the Spanish
Civil War prompted the Russians to devise an 85-mm gun, first produced in
1939 with an effective range of 27,500 feet. Medium range weapons were
primarily 37-mm guns of Swedish, German, or British design; mass produc-
tion began in Russia in 1939. Prewar Russian training and doctrine placed
heavy stress on the use of machine guns such as the 7.62-mm, with an
effective range of 2,400 feet, for low-level air defense of the Red Army’s
forces. The Russian manufactured 12.7-mm machine gun was also employed
for air defense in a similar fashion.*

The Red Army’s AA target plotting and fire control methods before the
war were not good. The systems were almost always manual and seem not to
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have been refined, even with the outbreak of fighting. Soviet technicians
began work on electronic aircraft detection early in the 1930’s. By the mid-
dle of the decade they were developing rudimentary radar sets and making
significant strides in solving problems of frequencies to be used. The Rus-
sian attempts to create a viable radar capability were hampered by a divided
research and development effort, made more difficult because of disputes
between research agencies over the value of long and short microwaves and
the use of thermal (infrared) detection. In addition, Stalin’s aggressive re-
moval of people he deemed unreliable affected technical institutions and
resulted in the loss of many skilled scientists to labor camps during 1937.
Research continued, however, under the direction of the PVO and took two
lines: early warning, and short range gun laying. Soviet leaders, like some in
Germany, seem not to have grasped the importance of radar to effective air
force command and control. As a result, the Red Army and PVO probably
had no more than fifteen RUS-2 early warning sets, of very limited capabil-
ity, on June 22, 1941. The German invasion stopped research and produc-
tion in its tracks until 1942. The first production models probably were not
put into use until the end of 1943. Problems associated with manufacture
and the training of operators limited Russian use of electronic early warning
throughout the war. The lack of radar integrated into a warning and com-
mand network was to have serious consequences when the Luftwaffe at-
tacked Russian air bases.*

Russian antiaircraft defenses for units deployed in the field were the
responsibility of the Red Army’s artillery branch. The Red Army assigned
AA elements to units of division size, and lower if needed. Searchlights,
listening posts, and observation stations all came under a single organiza-
tion in each army region. While this provided some efficiency of operation,
the obsolete and varied types of equipment increased supply and mainte-
nance problems, and reduced the ability of the warning network to aid in
defense against air base attack. The need to spread AA weapons thinly over
the vast Russian land mass left minimal or nonexistent protection in some
places. In some ways, however, the Soviets were exceptionally fine per-
formers. In addition to their skill at using heavy small arms and light
machine gun fire against low flying enemy aircraft, the Russians had an
unsurpassed ability to use camouflage in the open heartland of the coun-
try.®

Great Britain and the Commonwealth

British preparations varied from region to region. Their base defense
capabilities were least developed in the Far East because of decisions by the
home government which essentially discounted the Japanese threat. Few
aircraft were assigned in Asia, those present were obsolete, and war plans
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there were poor. Competing demands for Middle East and home defense put
a strain on production capacity, first because of the belief during the 1920s
that France was the most serious threat. By the 1930s, a resurgent and
militant Germany kept British defense decisions centered on Europe. British
scientific advances and a well organized air defense system created a very
favorable position in the British Isles, although this would not become clear
until after the summer of 1940. British tactical air defense doctrine based
upon experience in the Battle of Britain would be used initially in Malta and
North Africa.*

When Germany announced in 1935 that the Luftwaffe was on a par
with the Royal Air Force (RAF), the British Chiefs of Staff reevaluated their
meager air defense capability. In 1934, AA defense was 17 gun batteries of 8
guns each, and 42 searchlight companies. In 1936, the British increased their
planned strength to 76 batteries and 108 searchlight companies, but there
was little money to buy the weapons and equipment. Strong antiwar feeling
and continued opposition from the Treasury delayed purchase of guns and
equipment and training of men. In 1937, Air Chief Marshal Sir Hugh
Dowding, Commander-in-Chief, Air Defence of Great Britain, issued a
report describing an ideal scheme for the air defense of the United King-
dom. He proposed that 16 heavy guns be deployed around important points
such as Navy yards and manufacturing plants and groups of 4 for general
defense. That year there were only 146 heavy AA weapons in the entire
country. The use of light AA was not yet well understood, as the threat of
low level bombing raids from the Continent was just beginning to become
apparent. Dowding’s report also recommended acquiring 1,200 small guns,
but had no specific justification for such a number. The scheme was ap-
proved in principle, but it could not be implemented until November 1937
for lack of money. In 1938, when weapon production began in earnest, most
guns in use were still the 3-inch from World War 1. The Munich Crisis of
September 1938, added greater urgency because neither the antiaircraft nor
the fighter interceptor force was adequate to the task of defending the RAF’s
bases in Britain. No more than a handful of the all important Bofors guns,
crucial to defense against low-level attacks, was available. Bofors produc-
tion in Britain and purchases from Sweden slowly increased the number. On
September 1, 1939, when Germany attacked Poland, the numbers of both
heavy and medium AA guns were far from satisfactory for protection in
Britain, much less to send weapons to overseas bases.*

A Swedish design of 1930, the 40-mm Bofors gun so far surpassed other
midrange weapons that it became the most widely used antiaircraft gun of
the war. Licensing agreements allowed its manufacture in eleven countries
including Poland, Britain, and the United States; all the countries making it
sold the guns on the export market and assigned them to home forces. The
Bofors’ accuracy and rapid fire (120 rounds per minute) along with its ease
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of handling and barrel replacement made it a deadly weapon around British
and Allied air bases. It had an effective hitting range, allowing for angle of
fire, wind, temperature, and barometric pressure, of between 5,000 and
6,500 feet. High altitude air defense requirements were met by a 3.7-inch
gun, introduced into service in 1938; followed by a 4.5-inch gun also
adopted in 1938. The early model 3.7-inch had an effective range of 23,000
feet, not enough to reach high flying German and Japanese bombers, several
of which could exceed 25,000 feet. An improvement was found in the 4.5-
inch gun which had an effective ceiling of 26,500 feet shooting 8 rounds per
minute. The array of British weapons, then, could theoretically contend
with both low and high level attacks. Initial production delays meant, how-
ever, that most targets were only marginally defended from the ground,
sometimes by only 2 or 3 guns, when the attackers arrived in 1940.%

Despite the shortages of AA guns, in many respects the British had the
best prepared air defense of any of the World War II combatants in 1940,
and it was not by accident that this was so. In 1936, coincident with a
reorganization of the RAF that created the Fighter Command, the British
began an intense effort to exploit what they called radio direction finding
(RDF), or radar. The name RDF was chosen deliberately to mislead German
intelligence into believing the development work was related to aerial naviga-
tion. Sir Henry Tizard, Chairman of the Committee for the Scientific Sur-
vey of Air Defense, and unofficial scientific advisor to the Air Officer
Commanding (AOC) Fighter Command, Air Marshal Dowding, believed
radar’s ability to give bearing, distance, and height of aircraft could be used
to guide fighter interceptors to approaching bombers. Tizard thought such a
system would eliminate the need for continuous airborne patrols, conserv-
ing both men and machines. Experiments at RAF Station Biggin Hill in
southeastern England during the summer of 1936 proved him correct. That
year the first ground controlled interception guidance techniques were de-
vised. Over the next four years, the techniques were refined and improved,
and men were trained to control fighters launched from various airfields. As
war with Germany became more probable, the RDF system, named Chain
Home, was extended to cover the east coast of the United Kingdom. Tizard’s
efforts gave Britain an operationally effective detection, warning, and con-
trol system, something no other nation had.*

This success created a coherent system that gave the British an inestima-
ble advantage over their potential enemy, Nazi Germany. By 1940, the Chain
Home (CH) and Chain Home Low (CHL) radar stations, which divided the
task of high and low level detection, observed aircraft approaching from the
time they took off from airfields behind Calais. In the north of England the
protection was not as yet complete, but was being pursued strongly by the
Air Ministry. Radar ranges and capabilities were constantly improved as
engineering changes were made, but by the summer of 1940 gaps continued
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to exist. The low level stations, in particular, were beset with problems
caused by surface reflections of the signal, causing false returns on the radar
screen. To resolve this problem, the British stressed proficiency of radar
scope readers and made wide use of ground observers.*

Each of the Chain Home sites (Map 2) was originally connected to
Fighter Command Headquarters. By June 1940, however, they were so nu-
merous that direct reporting was impractical and reports were made to the
appropriate fighter group operations room. Chain Home Low stations cov-
ered low level approaches to which the high-altitude CH stations were blind
and reported to the respective CH location they supported. Information
flowed to group and Fighter Command by direct telephone line. Once the
information reached an operations room, controllers issued instructions to
sectors and airfields by both dedicated telephone lines and the Defence
Teleprinter Network. The sector command post then scrambled and con-
trolled the fighter squadrons. The system was not perfect. The CH stations
did not always detect each flight of aircraft. In addition, the RAF’s 1936
reorganization creating Fighter, Bomber, and Coastal Commands, coupled
with the service’s slow growth between 1936 and 1938, meant that the new
organization was not fully broken in, and not all the RAF’s senior officers
understood it. Nevertheless, the important advance, the fighter control sys-
tem, was in place. The question now was how effective it would be.*

Supplementing the radar stations was the Observer Corps, originally
used during World War I, abandoned, and then reorganized in 1924. This
group continued to grow, so that by mid-1940, it contained some 30,000
people serving at more than 1,000 posts. The observers were largely civilian
volunteers who put in extra time after work. Observer reports were one of
the keys to defense of Fighter Command’s inland airfields. Since the radar
stations pointed seaward, only the observers could spot enemy aircraft over
England’s interior. As they became more and more proficient, observers
were able to give accurate reports on height and direction of flight of air-
craft. Telephones linked the many posts to Fighter Command, and even the
most remote location could get a message through in less than 40 seconds.
Despite severe problems with report saturation during heavy raids, and diffi-
culty in estimating altitudes by visual observation in poor weather, the ob-
servers consistently produced useful information on aircraft formations.”

Capping the structure of Britain’s air defense system in 1940 was
Fighter Command’s most important weapon—the squadrons of Hurricane
and Spitfire interceptors. Directed by the command and control system,
fighter pilots could take off in good time to pounce on enemy formations
approaching from the Continent. The growth and development of Fighter
Command was not without problems, however. In April 1938, British air-
craft production was only 158 machines monthly. Spurred on by the Munich
Crisis of September 1938, production increased rapidly. Nevertheless, by
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German Wiirzburg D radar in semipermanent emplacement. The unit was also
mounted on a wheeled van.

mid-1940 Fighter Command had but 756 of its best fighters to form 29
squadrons of Hurricanes and 19 of Spitfires, with the usual 16 to a squad-
ron. Four more squadrons of older, less capable Defiants and Blenheims
complemented this force. This was not a large number of aircraft, and the
problem was complicated by an accompanying shortage of pilots: 916 at
midyear, 946 on September 1, 1940. The relatively small number of pilots
and aircraft reflected the inability of the country to respond almost over-
night to all of the production and training demands engendered by the
military buildup that increased in tempo after Munich. With the organiza-
tion of Fighter Command, Dowding controlled not only the fighter squad-
rons, but also radar stations and AA guns; all served one purpose: the
defense of the United Kingdom. Dowding and his group commanders fo-
cused on that one issue. The years of planning and the leaders’ abilities were
now to be tested.®

By mid-1939, air defense services of the major powers had undergone
varying technical and doctrinal changes, most of them coming in the few
years before war. Problems associated with high altitude munitions were
largely solved, at least in design. Mechanical time fuzes, for example, gave
the AA gunners a much improved ability to detonate rounds at specific
altitudes. This increased accuracy of AA fire significantly. Production of
such fuzes, however, was slow at first, especially in Britain. Complex prob-
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Iems of assembling intricate clockwork mechanisms able to withstand the
shock of propulsion out of a gun barrel were slowly solved. In 1939, mass
production was not yet under way. Both mechanical and electric computers,
used by Japan, Germany, Great Britain, and America, allowed more rapid
range calculation and fuze setting, and a variety of excellent machine guns
and small cannon of the 20-mm to 40-mm caliber were readily available. No
country, however, developed a tracking and gun control system that could
follow a fast moving airplane. None would be designed during World War
.

In many ways, World War II was to be an air war. Often, base survival
depended on an air force’s ability to seize and hold air superiority for a
protracted time, and the most effective weapon against air raids became the
highly trained pilot flying a fast, well armed fighter-interceptor. How well an
air force could function from its flying fields was to be of paramount
importance to both sides. The question was most difficult for the German,
Japanese, and Russian air forces, as all three were essentially tactical, al-
though they used planes for strategic purposes on occasion. All espoused a
doctrine that included attacking enemy airfields as well as logistical and
strategic targets.

Lt. Gen. Elwood R. Quesada, wartime commander of the U.S. Army
Air Forces’ IX Fighter Command, believed that in the years before World
War II, none of the the western Allies gave much serious thought to the
importance of air base defense.® Even by 1939 tactical airfields were still
mostly grass with little construction and few paved areas. Many govern-
ments were reluctant to spend large amounts of money on air defense during
peacetime, and therefore yielded to the belief of many air officers that heavy
bombers would defeat an enemy by destroying his homeland and bringing a
quick end to the war. Basic planning and consideration for national defense
were discussed, and major protagonists had adequate air operation doc-
trine. In general, however, organization for protection of tactical forces in
the field fell by the wayside. One notable exception was in Germany, where
the Luftwaffe developed an air doctrine calling for the early destruction of
an enemy air force in war and an air defense system built on a sophisticated
organization that no longer relied on crude adaptations of machine guns
shooting at aircraft. The specialization of weaponry for this purpose was
not limited to the Germans, although they surpassed all others.

Base defense remained an unfinished and to some extent a still theoreti-
cal art at the outbreak of World War II. Virtually every major country had
included high altitude artillery and medium and low altitude guns and auto-
matic weapons in its armament, but antiaircraft weapons alone were not the
only means needed to defend bases. Faster aircraft and more destructive
weapons required efficient warning and control systems for the defenders.
In the event, the British combination of radar, well designed fighters under
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flexible but firm control, and antiaircraft artillery under one command was
soon put to the test.
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World War I1




Chapter 111

Blitzkrieg and the Battle of Britain

In the late summer of 1939, the German Wehrmacht* began a series of
decisive offensives. On September 1, 1939, the German campaign in Poland
precipitated a declaration of war on Germany by France and Britain. Fol-
lowing the success in Poland, German forces rested, reequipped, and de-
vised new plans to carry the fight to Western Europe. In France, the Allied
armies watched cautiously, but took no action against Germany in a phase
of the war that came to be known as Sitzkrieg. Bombing was forbidden, and
only reconnaissance aircraft entered German airspace. In April 1940, Hitler
seized Denmark and Norway. The next month he turned on France and the
Low Countries, smashing the allies in six weeks and forcing Britain to
evacuate the Continent. For the Western Allies, this was the bleakest period
of the war, culminating in the Battle of Britain in the summer of 1940. By
the end of the year, however, the Luftwaffe had been dealt a severe blow over
England, losing 1,733 aircraft to fighter and antiaircraft defenses, and vari-
ous other operational casualties connected with the battle. Although few
immediately recognized the fact, the Luftwaffe’s effectiveness, planning,
and doctrine had been called into serious question, and the heavy losses of
skilled pilots drained a resource that would be badly needed in the fighting
to come. Prepared for a short war, Germany now faced a lengthening con-
flict of attrition.

During 1939 and 1940, the war was to try severely the military doctrine
and planning of all the participants, especially in the new area of tactical
warfare. The First World War had been a crude affair for air forces and base

* This term is often used to refer to the German Army. It actually included all of the
German armed forces, the Army (das Heer), the Navy (die Kriegsmarine), and the Air Force
(die Luftwaffe).
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defenders alike. The scale of aerial fighting in World War II dwarfed any-
thing experienced in the earlier conflict by even the most seasoned officers.
Many of the future air generals and marshals who drew up war plans or
doctrine in the 1930s were rudely shocked by the unprecedented events of the
new war. Pre-World War II ideas about the effectiveness and relative ratios
of antiaircraft weapons to the targets to be defended, the value of air attacks
on airfields, and the vulnerability of aircraft conducting them often turned
out to be far from reality. From the first, German air strikes against airfields
were an integral part of blitzkrieg; the German Air Force sought to destroy
enemy air strength on the ground by massive surprise attack. Twice the
Germans achieved air superiority, only to fail in the most critical test during
the Battle of Britain.

The Attack on Poland

Although not preceded by a declaration of war, the Nazi attack did not
catch the Poles unaware, for as early as 1935 Poland began a Six Year Plan
to upgrade its armed forces, including the addition of a modern antiaircraft
defense with some three hundred 40-mm Bofors guns, Browning machine
guns, and other automatics for low-level protection. These weapons would
be manufactured in Poland under license from Swedish and American de-
signers.' Determined to protect its homeland, the Polish government in-
tended to spend one third of each year’s tax revenue and a two billion franc
French loan in the defense scheme. By 1939 some thirty-five to forty-five
percent of the original goals had been achieved, despite Poland’s sluggish
production. In addition to the weapons of foreign origin, the Poles designed
and built forty-four 75-mm AA guns, a total of eleven batteries.?

Antiaircraft defense played a part in Polish military maneuvers as early
as 1927. These units increased in each of the 1937, 1938, and 1939 military
exercises. By the summer of 1939, defense plans were well advanced, and
Polish leaders were quite aware of Hitler’s intentions. Contrary to belief at
the time in the West, Poland’s air force was not destroyed on the ground on
the first day, nor did it lack an ability to protect either itself or the country.’

The original German air attack plan centered on a massive surprise
blow at Polish bases to destroy support facilities and catch planes on the
ground. Germany had clear numerical air superiority in combat aircraft and
a tremendous advantage in the quality and capability of equipment. In the
East, the Luftwaffe deployed two air fleets of some 1,500 planes for the
Polish campaign. The Luftwaffe’s task was to prevent the Polish air force
from taking any effective part in air operations, to support the two army
groups, and to destroy military installations and armament factories.*

The Poles mustered an air force of about 400 first line operational
aircraft; 154 were bombers and 159 fighters in 43 squadrons. These aircraft
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were divided into 12 army cooperation squadrons for air support of ground
forces, 7 reconnaissance, 15 fighter, and 9 bomber squadrons.’ By 1939 all
operational aircraft were of Polish design and manufacture. The main Polish
air defense weapon was the PZL 11 fighter (P11), a high wing, open cockpit
monoplane first built in 1931. During the 1930s the P11 underwent many
modifications and was generally regarded as an excellent airplane, but by
1939, it was completely obsolete and due to be replaced. The Pllc then in
use was armed with two 7.7-mm machine guns, and modifications adding 2
additional machine guns were under way. The 7.7-mm rounds, equivalent to
.30 caliber, were not heavy encugh to destroy an opponent without concen-
trated fire for many seconds. The Pllc at 230 miles per hour was much
slower than its principal opponent, the German Mel09, which could exceed
350 miles per hour. However, because of its excellent maneuverability, the
Pllc could easily contend with the Ju87 Stuka, whose maximum speed was
242 miles an hour. Although the Plic was slow, it was exceptionally well
built and a potentially deadly weapon in the hands of a skilled pilot, even
against an Mel09.¢

The Polish Army had 1 regiment and 8 detachments of antiaircraft
artillery. It could muster 400 heavy weapons both in fixed eniplacements and
self-propelled. There were also over 300 light guns and about 170 antiair-
craft machine guns. None of the guns had data computing equipment for
aiming at moving targets. The Poles did not have radar, and command and
control proved weak. German intelligence considered Polish AA effective-
ness low due to insufficient numbers of weapons and poor aiming capabil-
ity.”

The Polish air service was part of the Army except for a small naval air
section directly under Navy control. In peacetime, the Army’s air arm was
organized in three large air groups, only two of which were fully operational
in August 1939. When mobilizing for war, the Poles planned to break up the
big units and allocate squadrons to field army commanders, except for
bomber and reconnaissance aircraft which belonged to the Army’s High
Command. The Polish military command directed conversion to wartime
organization five days before the invasion. By August 31, half of the fighters
were thus parceled out to various field armies, the other half were organized
for defense of major cities, such as Warsaw. (Map 3) Except for the bombers
and some reconnaissance units, the air arm was now under control of the
various ground commanders.? .

The Polish air arm’s ground service units in September 1939 were cum-
bersome. Although the aircraft were well dispersed, the Germans caught the
Poles in the middle of mobilization, and maintenance and service people
apparently had not adjusted to wartime operation. The most serious defi-
ciency, however, was communications, especially that used by the air defense
forces. There was no Polish communication system dedicated to use by the
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The destruction of the Polish Air Force. Obsolete Polish aircraft abandoned at
Deblin, south of Warsaw.

air and antiaircraft units. The Polish air force depended on Army communi-
cators from local ground units, and there were only ten radio stations to
support air operations. Any disruption of the fragile radio and telegraph
circuits would quickly affect the commanders’ ability to function, the deliv-
ery of fuel and spare parts, and the transmission of air raid warning orders.’

Despite all of the German planning and effort spent in preparing for
war and its preponderance of force, the Lufrwaffe faced serious problems in
trying to destroy the Polish air arm. The weather on September 1 was very
poor: fog, rain, and low ceilings with restricted visibility. Only about one-
third of the effective force could take off on schedule. Still, the Germans hit
nine of the twelve main Polish airfields, but only at Warsaw-Okecie did the
they find sizeable numbers of planes. Nineteen secondary airfields were
attacked with little effect, and an additional fifteen airfields were reconnoi-
tered but found empty. Poland had successfully dispersed its air capability to
a number of secret fields from which it was prepared to operate, although at
a reduced effectiveness."

The Germans had excellent air reconnaissance and accurate maps of
Poland. The Luftwaffe was unable, however, to reconnoiter the whole coun-
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Okechie airfield showing effects of German bombardment in early September
1939. Some Polish squadrons survived on smaller installations and contin-
ued to harass the Luftwaffe until late in the campaign.

try. In the flat terrain of East Europe, airfields could be almost anywhere,
and the Germans simply could not find many Polish landing places. The
Poles capitalized on this by the heavy use of camouflage to protect almost all
of their combat aircraft and the first day’s damage was to facilities and
runways of abandoned bases and to old, noncombat planes. In fact, Poland
had employed what the British Air Ministry in 1943 considered of “para-
mount importance [for defense against air attack] adequate dispersal of
aircraft and the use of satellite airfields”."

Despite the successful air force dispersal, Poland’s military weaknesses
were evident on the first day of the war. The force of the attack and damage
to the communications system confused the Polish air command, which was
apparently unable to organize its most effective asset—fighters—in an ag-
gressive, coordinated defense. Similarly, because Polish antiaircraft gunners
lacked warning of approaching attacks, their fire was weak and ineffective
until September 2nd. Polish reconnaissance planes were aloft then, radioing
position and direction of enemy bombers. The highly maneuverable Polish
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fighters attacked the Germans. The ground defenses came into action and
the Luftwaffe’s 4th Bomber Group faced heavy flak around the three air-
fields near Deblin, 55 miles south of Warsaw. Unfortunately, the antiaircraft
fire burst 1,000 feet below the planes, the result of poor warning and lack of
adequate height and range finding equipment. The Luftwaffe easily passed
over this potential impediment and carpeted the bases with explosives. Air
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defense efforts, although remaining unorganized, continued until the Poles
exhausted their resources.”

The initial defense at Katowice and Cracow air bases were examples of
both Polish successes and failures. Attacking suddenly at 900 to 1,500 feet,
German aircraft flew too low for the heavy antiaircraft guns, and machine
guns had to assume the bulk of the effort. At Cracow, machine guns dam-
aged 3 Dol7s, which were forced to land and their crews made captive. By
day’s end, however, most of the original machine guns had been silenced by
the attackers. Army heavy machine guns hastily mounted on truck beds and
dangerously exposed to strafing or bomb fragments replaced them. The
Poles then used whatever weapons they had at hand throughout the rest of
the campaign.”

The Polish air force continued to fight, albeit at a diminishing level,
until September 16. A lack of spare parts grounded increasing numbers of
defenders. German air attacks cut the telegraph system, compounding trou-
bles when orders and information could not be transmitted. Since there was
no useful air detection and warning system to begin with, Polish air bases,
once found, were in an exposed and dangerously vulnerable position. Dur-
ing the first two weeks of September, however, the Luftwaffe’s combat
losses numbered 285, or 19 percent of their force. Contrary to some past
belief, the Germans had faced significant ground-to-air and air-to-air com-
bat. Several sources give the total number of Polish air-to-air victories as 126
for the 16 days of fighting. In addition to the aircraft lost, another 279
German planes were seriously damaged. Polish bombers made attacks
against German infantry up to the final day, but the Poles could not hold
out. On the 17th, the remaining planes fled south to Rumania.*

Though victorious in Poland, the German military machine did not
perform as well as Nazi propaganda of 1939 led the world to believe, both
because of Polish resistance and its own internal weaknesses. Inadequately
trained German crews missed many of their targets in Poland during the first
five days of combat. In 1944, German Air Historical Branch analysts
pointed out problems with accuracy of bombing and reliability of aircrew
reports during the Polish campaign. Because of the substantial amount of
incorrect information, readers were cautioned that, *“if the High Command
is not to be misled, particular importance must be attached [by the
Luftwaffe] to the accuracy of such reports.” Luftwaffe Chief of Staff Gen-
eral Jeschonnek gave vacillating and contradictory operational directives.
Early in the campaign, he ordered the sporadic diversion of aircraft from
tactical operations to unnecessary strategic targets, such as factories and
cities. He also frequently overrode the decisions of senior field commanders,
to the point of issuing orders directly to combat units without informing the
two air fleet chiefs. The uncertainties and insecurities of many of the air
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TABLE 1
Luftwaffe Order of Battle, Losses in the Polish Campaign

Under Direct Command of Goering
Headquarters, Potsdam
8 and 10 Recce Staffeln
Signals Unit 100

Luftflotte 1 (East)-Kesselring Luftflotte 4 (Southeast)-Lohr,
Hgq, Henningsholm/Stettin: Hgq, Reichenbach, Silesia:
5 Recce Staffein 3 Recce Staffein
13 Bomber Gruppen 8 Bomber Gruppen
4Yy Stuka Gruppen 4 Stuka Gruppen
3 Twin engine Fighter Gruppen 2 Twin engine Fighter
(Mell0) Gruppen (Mell0)
3 Single engine Fighter 2 Single engine Fighter
Gruppen (Mel09) Gruppen (Mel109)

1 Ground Attack Gruppe
Total: 824 Serviceable Aircraft 676 Serviceable Aircraft
Total aircraft deployed: 648 bombers, 219 dive bombers, 30 ground attack planes, 210 single

and twin engine fighters, 474 reconnaissance planes, plus transports. Figures do not include
Army aircraft and home defense fighters.

Luftwaffe Losses in the Polish Campaign
Period September 1 through 28, 1939

Reconnaissance 63
Single engine Fighters 67
Twin engine Fighters 12
Bombers 78
Dive bombers 31
Transports 12
Marine and Miscellaneous _22

Total 285

The Germans counted a further 279 aircraft of all types as temporarily lost to strength, being
over ten per cent damaged, but repairable.

Sources: Air Ministry, German Translation VI1/33, The Luftwaffe in Poland
Bekker, The Luftwaffe War Diaries




TABLE 2

Strength and Losses of the Polish Air Force
September 1939

Aircraft Operational Units Training Schools
and Reserves

Fighters:
Plic 129 43
P7 30 75

Light Bombers:

P23 118 85
Bombers:
P37 36 30
Reconnaissance:
R XIII 49 95
RWD 14 “Czapla” 35 20
397 348
Losses

Most of the training and reserve aircraft were used as replacements in the first few days of the
campaign. Aircraft lost on operations numbered 333, including 82 by the Polish Bomber
Brigade. One hundred sixteen serviceable planes were flown over the Carpathians, mainly on
September 17th, and were interned in Rumania.

Sources: Bekker, Luftwaffe War Diaries, quoted from figures issued by the Sikorski Institute in
London, and from Adam Kurowski’s Lotnictwo Polskie 1939 Roku, Warsaw,
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commanders remained even as it became evident the Polish air force would
be unable to affect the outcome of the fighting."

In spite of the Luftwaffe’s earlier limited experience in the Spanish
Civil War, some officers found difficulty in dealing with what they viewed as
unexpected Polish resistance. Although outnumbered and outclassed, the
Poles put up a credible fight. Three Mell0s were shot down by Plls in a
dogfight on the afternoon of September 2nd. The Polish AA guns were
technically some of the best at the time, but they were too few and had no
effective aiming mechanisms. A cohesive command organization, the ability
to detect and report an approaching aerial enemy in time to intercept him,
and improvement of interception tactics and AA control were all hobbled by
an overall lack of industrial development in the country. Certainly the skill,
spirit, and valor of Polish pilots and crews played a large part in their
effectiveness, which was proven when the remnants joined the Royal Air
Force in 1940.%

Fighting in the West

When they began the war in Poland, the Germans mobilized their
reserves, including flak artillery. The armament industry had not produced
all of the weapons desired, but the German antiaircraft artillery was much
better than that of any of Germany’s potential adversaries. In late 1939 the
Luftwaffe, which controlled flak units, had 6,700 20-mm and 37-mm guns,
and 2,600 88-mm and 105-mm guns; 30,000 20-mm guns, 5,000 37-mm, 8,200
88-mm, and planned 2,000 105-mm guns for the end of 1942. The period
of quiet in the West between September 1939 and May 1940 allowed the
Germans to continue building AA weapons and gave them the training time
to create first line operational units. The French refusal to bomb Germany
before May 10 greatly facilitated this training and organizing task, as the
young German reservists required a good bit of work to make them profi-
cient.”

With the array of weapons they possessed, the Flakartillerie protected
the German homeland, advanced air bases, and the army on the move.
Furthermore, the large numbers and growing size of the antiaircraft estab-
lishment clearly showed the importance attached to air defense. The Ger-
mans had such strong confidence in defensive guns protecting their heavy
industrial areas that overflights of Allied bombers dropping propaganda
leaflets in the Rhine-Ruhr district brought no great insistence on fighter
protection. Only after May 10, 1940, when the Luftwaffe accidentally
bombed Freiburg-im-Breisgau, did public pressure bring about the reloca-
tion of two fighter groups for south Germany’s air defense. Both sides had
time to organize and prepare for wartime demands.'
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In March and April 1939, joint Franco-British staff conversations as-
sessed Allied military needs in facing a German enemy. Discussion included
questions of general strategy, the relative capabilities of the various air
forces, principles of collaboration between the British and French air forces
in attacking German war industries and installations, and the defense of
Allied bases. The proposition of Allied air attacks on the Luftwaffe’s bases
received considerable attention, but was dismissed by the air commanders of
both countries, largely because the Allies considered themselves militarily
inferior to Germany. The French Armée de I’Air’s bomber force, although
being expanded and modernized, was neither large enough nor capable of a
counterair campaign aimed at German airfields. The French did not wish to
provoke German bombing of French territory and so favored general re-
straint on the question of air attacks on Germany. The Royal Air Force
viewed attacks on Germany’s airfields as generally infeasible because of the
large number of such targets, the high cost of such attacks, and the small
potential for successfully destroying or impeding the Luftwaffe’s opera-
tions. The delegates agreed on tactical areas of operations for their air forces
and that enemy air bases could be struck if the situation warranted. They
split, however, on the question of methods. The French wanted general
attacks on airfields if precise bombing were impossible; the British wished to
leave such questions to the local air commander. The upshot of the meetings
was general recognition that Allied air forces could not decisively hurt the
Lufiwaffe’s bases.”

In the spring of 1940, French officials waited with apprehension.
French industrial production, especially defense goods, suffered from politi-
cal infighting in the French government and poor planning and control
during the last half of the 1930s. French air defenses were markedly weaker
than Germany’s. The prewar French Air Force was oriented toward heavy
bombardment and deficient in light and medium ground attack planes.
Unlike the Wehrmacht, French Army and Air Force staffs failed to develop
joint doctrine, especially for the air-armour operations. Neither senior air
officers nor Air Ministry planners understood the use of dive bombers and
the defense against them. The French antiaircraft commander realized his
forces lacked almost everything, but there was little he could do. Aircraft
detection relied largely on imperfect sound sensors, supplemented by visual
observation. The French also incorporated their balky civil telephone net
into their aircraft warning system. They had no tactical radar, and only six
British radar sites were located along the Franco-Belgian border from Calais
to Le Cateau, the only ones outside Britain. The radar equipment did not
work as well over land as over water, it was far from British bomber bases,
and there was little networking, especially with the French Air Force, to
allow information to flow from radar sites to defending fighters. Only
French forward observers reported aircraft sightings along most of the bor-
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TABLE 3

Strength Summary
French Air Force in Europe,
May 10, 1940

Fighters
Morane-Saulnier 405/406 300
Curtiss P-36 100
Bloch 152 40
Dewoitine 501/510 and Potez 631 (obsolete) _70

510

28 Groups: 12 of Morane-Saulnier, 7 of Bloch, 4 of P-36, 5§ miscellaneous. On May 10, the
Dewoitine 520 was just beginning to be delivered to French Air Force opera-
tional units.

Bombers

Thirty-one squadrons were organized. Almost all were equipped with obsolete aircraft.
Total strength was 806. Modern bombers were the Loire et Olivier, Martin, and Douglas.

Loire et Olivier 45 10
Martin Marauder, Douglas DB-7 166
Amiot 351, Breguet 693 384
Amiot 143, Bloch 210, Farman 221 246

806

Reconnaissance and Observation (all obsolete)

Reconnaissance 152
Observation 340

Note: On May 10, the Dewoitine 520 was just beginning to be delivered to French Air Force
operational units.

Source: Griffin, “The Battle of France, 1940”.




British 3-inch and 40-mm guns in France just prior to the German assault in
May 1940. imperial War Museum.
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der. This left the area facing the Ardennes Forest and the Maginot Line,
almost the entire frontier, without practical aircraft warning capability.?

In January 1940, Gen. Joseph Doumenc was appointed special trouble-
shooter to raise the parlous state of the Armée de I’Air. He found, among
other things, a service desperate for 2,100 short and medium range guns for
air base defense and almost no production of these weapons. Moreover, the
Army wanted 3,000 25-mm guns for protection from air attack, with few to
be had from French sources. Immediate foreign purchase of 440 guns, and
the use of a few from new domestic production were Doumenc’s only solu-
tions. By May of 1940, the British Expeditionary Force deployed to the
Continent brought another 550 light guns, but these were used by the British
themselves. The French allocated the majority of their antiaircraft artillery
to the Army near Belgium or placed it behind the Maginot Line for home
defense. Total French production of AA weapons in 1939 was just 1,200,
compared to the monthly German output of 1,098. Field artillery pieces
were temporarily used as AA guns wherever possible. Unfortunately, they
lacked the aiming mechanisms to be very effective. When fighting began in
mid-May some airfields in France were without any ground protection.?

The French Air Force was visibly weak in modern fighters and the
means to control them in combat. Of the 500 fighters in use, few were equal
to the Me109. The best was the Dewoitine 520 (D.520), so new to the service
that it did not reach the front until May 15. The mainstay was the Moraine-
Saulnier 406 (M.S.406), a 300-mile-per-hour craft with a single 20-mm can-
non and two 7.5 mm machine guns. Sixteen pursuit groups flew the
M.S.406, several of which began conversion to the D.520 in the midst of the
fighting. In the fragmented French deployment scheme, some squadrons
protected field armies, others were under Air Force control for defense of
vital positions. Air raid warning systems were sparse and did not extend
beyond field army boundaries; fighters in the Ninth Army area, for exam-
ple, could not be advised of enemy aircraft approaching from the First and
Second Armies on either flank. Lacking radar, ground controllers could not
direct fighters to targets. Often the flights dispatched failed to find an enemy
formation which had changed course or altitude, or flown into clouds after
initial observation.?

To the north, Belgian and Dutch air defenses were nowhere near ade-
quate to cope with a German assault. The Netherlands had 355 first rate
antiaircraft batteries, but these had to protect the entire country. The AA
defenses could put up a stiff local resistance, but could not hope to defeat or
even deter an invader. The Germans planned to disable and occupy four
primary airfields: a main base at Waalhaven, near Rotterdam, and three
others near The Hague: Valkenberg, Ypenburg, and Ockenburg. The Ger-
mans wanted Waalhaven intact so they could use it to fly in an infantry
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division to outflank the Dutch defenders. The Dutch had some warning
from their own embassy in Berlin and from the unlikely medium of the
Italian Foreign Minister, who warned the Dutch and Belgian ambassadors in
Rome. Dutch forces were on alert late on the 9th and began blowing bridges
on the German frontier at 0300 on May 10th. At the moment this com-
menced, Hitler notified the Dutch and Belgian governments of his intent to
cross their borders to thwart an expected French and British invasion of the
Low Countries.?

The Luftwaffe attacked Waalhaven at dawn. Trying to approach unde-
tected, German bombers came in from seaward and the direction of En-
gland. Dutch defenders saw through the ruse, however, put up a fierce flak
barrage, and brought in fighters. While they were busy with the first Ger-
man group, a low level bomber attack hit Waalhaven. Unsuspecting Dutch
soldiers asleep in a hangar were killed and the air defenses paralyzed.
Quickly following the bombers, Ju52 transports dropped paratroops of the
Luftwaffe’s 7th Air Division on the field. The base fell in a short time,
despite intense ground fighting. Although Dutch pilots and antiaircraft gun-
ners took a sharp toll, air base defense guns were not numerous enough and
intercepts too few to cope with the Luftwaffe. The Dutch air force was
destroyed, largely in air combat, by noon on May 11. Its twenty-six Fokker
G1-As and some old, obsolete fighters were no match for squadrons of
Mel09s.*

From the outset, the Luftwaffe had control of the air and followed the
Waalhaven attack with assaults on all the main air bases in the Low Coun-
tries. (Map 4) The few Dutch aircraft that managed to take off were unable
to prevent the outcome despite their valorous efforts.

For the Germans, the air victories were essential. The Dutch Army’s
ground resistance was so effective in places that the threat of disaster hung
over the Wehrmach?’s air landing operations for two days. The invaders
flown to the beaches near The Hague were all but destroyed, and a large
number of aircraft were damaged beyond repair. At Ypenburg, the antiair-
craft gunners shot down several of the 13 Ju52 troop transports approaching
the base. Others wrecked themselves against the obstacles on the ground.
Only 2 of the transports of the first wave survived. Late on the morning of
May 10 a Dutch bombing raid on Waalhaven destroyed another group of
German transports. Dutch defenses accounted for nearly all the 193 German
transports lost in Holland in May and the Luftwaffe could not mount
adequate airlift for some months to come. Dutch antiaircraft may have shot
down as many as 315 planes, and German aircraft losses during the 4 day
campaign in the Low Countries were very heavy.”

Even with these accomplishments, the Dutch defenders were over-
whelmed. Their inability to protect the main operational air base at
Waalhaven was symptomatic of the problems facing base defenders through-
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out Holland. The inadequate size of its air force, confusion in command,
and lack of base defense guns concentrated on attacking aircraft gave the
Dutch no hope against a much more numerous enemy. Most important, the
absence of a coordinated Allied defense plan left the Dutch forces isolated
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In amateur photo taken immediately after the assault, the wrecks of German
Ju-52s litter the field at Waalhaven.

and facing an enemy growing stronger by the day. Most of the Dutch Army
surrendered on May 14.

The situation in Belgium was hardly better. During 1939 and early 1940,
the Belgians could not count on effective British-French aid in the event of
war. Hoping to forestall an eventual German invasion, the country had
declared neutrality in 1936 and refused to coordinate defense plans with the
major Allies. The Belgians went so far as to refuse both Britain and France
any information on airfields in the country. As a result, neither the BEF nor
the French could provide help to defend Belgian bases. Early morning at-
tacks on several air bases on the 10th destroyed the Belgian Air Force. Over
the next several days, the attacks continued and no effective air defense
developed, either on the ground or in the air. By the time the Dutch surren-
dered, Belgian air operations were also at an end. Some of the force escaped
to France, but the planes that made it out were old and of little use to the
Allies.*
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While the Germans attacked all the airfields they could find, the Allies
denied themselves an equal chance when their Commander-in-Chief, Gen.
Maurice G. Gamelin, stuck to the principles of the year old Allied staff
discussions and forbade air attacks across the German border through
nearly all of the first day of the German assault. This obligingly enough
placed the air war initiative squarely in the enemy’s hands. When the reclu-
sive commander finally made German bases eligible for attack, he placed
them second in priority to the attacking German armor columns, a prescrip-
tion that could only divide Allied aviation, since the armor was already in
French countryside. The Germans had almost no need to defend their bases
from Allied attacks, which were sporadic and of little significance. Gen.
Wilhelm Speidel, the 2nd Air Fleet’s Chief of Staff during 1940, claimed
that there were no French Air Force attacks upon air bases in Germany at
any time during the campaign in the West. Ineffective RAF raids struck
some German bases, encountering only light flak; the Germans diverted no
aircraft or AA guns from their westward attack.”

The rapid pace of the German advance created different problems for
the Luftwaffe. To keep constant pressure on their enemies, German air
elements moved forward so quickly that they often outran their own sup-
port. At a group of airfields around Guise, the Germans were threatened by
several French Army units still wandering about in confusion after the pas-
sage of the Panzer divisions. Most of the area was as yet unoccupied. Ju52s
supplied the squadrons, but spare parts were in such short supply that
fighters and dive bombers could put only half their strength in the air for a
time. German flak could not move over the congested roads to the new
bases, and the gunners operated without an aircraft warning net. A French
night attack on the Guise fields met very little resistance and caused consid-
erable damage to airplanes and uneasiness among crews. Speidel believed
the situation so fluid and precarious that the outcome would have been in
doubt were not the French in the process of moving air units to the rear in an
attempt to regroup.®

The British Air Forces in France, commanded by Air Marshal Sir Ar-
thur Barratt, had two main parts. The tactical arm was the BEF’s Air
Component while the bombers made up the Advanced Air Striking Force
(AASF), a bombardment organization independent of the ground force and
operationally controlled by Bomber Command in the United Kingdom. The
AASEF included Battle and Blenheim bombers (7able 4) and two squadrons
of Hurricanes to to protect airfields, but the force was without its own radar
warning system. After struggling with the indecision of the 10th, forced by
Gamelin’s restriction on bombing, Barratt took matters into his own hands.
He ordered the Blenheims of No 142 squadron to attack the German tanks
leading the advance through Luxemburg. Next morning, the air attacks
continued, and at dawn, aircraft were warming up on the field at Conde
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Vraux, the crews ready to climb aboard. To the northeast, bombers from the
Luftwaffe’s 2nd Kampfgruppe were flying from Aschaffenburg at extremely
low altitude, just above the housetops. They intended to cross the Maginot
Line without warning and bomb Conde Vraux by surprise. There was no
radar in the region. No 142 Squadron received no warnings, and neither the
base’s AA gunners nor the Hurricane pilots saw the approaching formation.
Crossing the airfield, twelve Do17s dropped 100-pound bombs all along the
line of waiting Blenheims, then circled for a strafing run. One of the last
German bombers made a third circuit. The pilot wanted to give his radio
operator, Flight Sergeant Werner Borner, a chance to photograph the scene
with his movie camera. The Germans flew on toward the Aisne River, still at
low altitude. As they departed, a lone Vickers machine gun fired after them.
At one stroke, half of the AASF’s medium bombers were put out of busi-
ness. A total lack of warning paralyzed the base force and allowed the
destruction of every airplane there.”

German air attacks continued without letup through the entire cam-
paign, quite in keeping with the Luftwaffe’s initial plan for gaining air
superiority. Target planning centered on British and French airfields in
France. (Map 5) Figures vary, but at least 75 such fields were successfully
attacked. Retaliation by Battle light bombers failed. The aircraft were ex-
tremely vulnerable and were shot down in great numbers by German gun-
ners and fighter pilots. By May 12, the AASF’s original strength of 135
bombers fell to 72. Gallant attacks on German river crossings and columns
on the 13th and 14th brought more staggering losses: 40 Battles and 7
Blenheims. At the same time, the Luftwaffe closely supported the German
army. Mechanized columns drove toward Calais and the French coast, in-
tending to split the Allied force and destroy the French and British piece-
meal. Facing annihilation, the BEF with its Air Component and elements of
the French Army retreated toward Dunkirk. By the 20th, most BEF aircraft
were forced into a narrow strip between the advancing Germans and the sea.
On May 23, the Air Component’s last planes moved to bases at Hawkinge
and Dover across the Channel, from whence they flew to cover the embarka-
tion from Dunkirk’s beaches. The airfields in Britain now became targets as
the Germans hit the evacuating army. The bases on the English side, how-
ever, could not be hammered as hard as those on the Continent. The invest-
ment in air defense during the 1930s paid its first dividends as the RAF
fended off the Luftwaffe and continued operations over the small French
seaport. Because it was out of radar and fighter control range, British
fighter patrols swept the air over Dunkirk continuously. Hurricanes and
Spitfires often forced German bombers and dive bombers away from the
beachhead, and air operations clearly showed that the RAF could gain air
superiority, especially if it had bases secure from destruction by air and
ground forces. *
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TABLE 4

Strength Summary, British Air Forces in France
May - June 1940

Air Component, British Expeditionary Force:

Squadron Equipment Role

85 Hurricane Fighter
87 Hurricane Fighter

607 Hurricane Fighter

615 Hurricane Fighter
18 Blenheim 1V Bomber
57 Blenheim IV Bomber
53 Blenheim IV Bomber
59 Blenheim IV Bomber
2,4,13,16,26 Lysander Army Cooperation
81 Dragon Rapide Liaison

The Air Component was reinforced by three more Hurricane squadrons, Nos. 3, 79 and 504,
after May 10. RAF squadrons usually had 12 aircraft.

Advanced Air Striking Force (AASF):

Squadron Equipment Role
1 Hurricane* Fighter
73 Hurricane* Fighter
12 Battle Bomber
88 Battle Bomber
103 Battle Bomber
105 Battle Bomber
142 Battle Bomber
150 Battle Bomber
218 Battle Bomber
226 Battle Bomber
114 Blenheim IV Bomber
139 Blenheim 1V Bomber
212 Photoreconnaissance

* The Hurricanes were to defend the area where the AASF was based. Four Hurricane squad-
rons reinforced the AASF from 11 May. In addition, the following bomber squadrons based in
UK operated in support of the AASF during the battle:

No 2 Group: Nos. 107, 110, 21 and 82 (Blenheim IV).

No 4 Group: Nos. 77 and 102 (Whitley)

Sources: Ellis, The War in France and Flanders, 1939-1940
Richards and Saunders, Royal Air Force, 1939-1945
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TABLE 5

The Luftwaffe in the West, 1940

On May 10, 1940, the first-line strength of the Lufrwaffe was 5,142 aircraft. Of these, some
3,959 were on the inventories of Luftflotten 2 and 3, which had the task of providing air
support of the German invasion of France. The order of battle was as follows:

Luftflotte 2 (Kesselring), in support of Army Group B:

IV Fliegerkorps (Keller)

Lehrgeschwader 1 Ju8s
Kampfgeschwader 27 Helll
Stukageschwader 3 Ju87
VII Fliegerkorps (von Richthofen)
Stukageschwader 1 Ju87
Stukageschwader 2 Ju8?
Stukageschwader 77 Ju87
Jagdgeschwader 27 Mel09
1/Jagdgeschwader 21 Mel09
I1/Lehrgeschwader 2 Hel23
IX Luftdivision (Coler)
Kampfgeschwader 4 Helll/Ju88
(minelaying operations in the North Sea)
Jagdfliegerfuthrer 2 (Doring)
Jagdgeschwader 3 Mel09
Jagdgeschwader 26 Mel09
Jagdgeschwader 51 Mell0

1 Flakkorps (Desloch) -Three antiaircraft regiments
Units temporarily attached to Luftflotte 2 for the invasion of Holland and Belgium:

Luftlandekorps (Student) comprising 4,500 airborne troops of the 7th Fliegerdivision,
12,000 men of the 22nd Infantry Division, 1 regiment of the 46th Infantry Division.

Special Duty Fliegerkorps Jus2
Kampfgeschwader 54 Helll

Luftflotte 3 (Sperrle) in support of Army Group A and part of Army Group C:

I Fliegerkorps (Grauert)

Kampfgeschwader 1 Helll
Kampfgeschwader 76 Do17/Ju88
Kampfgeschwader 77 Helll/Ju88
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TaBLE 5 (Continued):

I1 Fliegerkorps (Loerzer)

Kampfgeschwader 2 Do17
Kampfgeschwader 3 Dol7
Kampfgeschwader 53 Helll
11/Stukageschwader 1 Ju87
1V/Stukageschwader LG 1 Ju87

IV Fliegerkorps (von Greim)
Kampfgeschwader 51 Ju88
Kampfgeschwader 55 Helll

Jagdfliegerfuhrer 3 (Massow)

Jagdgeschwader 52 Mel09
Jagdgeschwader 53 Mel09
Zerstorergeschwader 76 Meli0

Source: Jackson: Air War Over France

On June 3rd, seeking to end resistance in France, the Luftwaffe launched
Operation PauLA, a series of air attacks on 13 air bases and aircraft produc-
tion facilities in the Paris area. Alerted by various intelligence
sources, the French based some 60 fighters around the city, and placed there
the heaviest concentration of French antiaircraft artillery in the country. The
French flak barrage was the most concerted thus far in the war. German
propaganda inflated French losses to an unbelievable 450 airplanes but
government figures show 17 fighters lost with 16 more planes destroyed on
the ground. Twenty-six German planes were shot down. All of the bases
attacked were back in operation within 48 hours. Beginning on June 5th,
with the German drive south into France, French air defense stiffened, and
the Paris bases were the mainstay of operations for the next week. Speidel
noted, “Operation Paula apparently produced no practical results.”*

The French Air Force could not meet the demands placed upon it with
the units then in service, and forces were cobbled together for the defense.
Starting on May 11 a number of Escadrilles Legeres de Defense, or light air
defense flights, were organized from whatever resources were at hand. Test
pilots or instructors were rushed to the front in any aircraft available. Very
few records survived, but at least one flight, based at Chartres, seems to
have acted in an air base air defense capacity and probably damaged three
Dol17s. These scant victories did nothing to change the outcome of the
battle, nor did they give enough protection to air bases. The defense flights

75




AIR BASE AIR DEFENSE

were not provided central direction and were no more than a stopgap to vent
frustration.®

In 1940, Allied tactical air defense was inadequate. The French, British,
Belgian, and Dutch armed forces were not united by a common plan aimed
at stopping Germany. The ill advised prohibition on bombing enemy air-
fields aborted any effective counterair campaign that might have been
mounted. The dismal air base defense effort in France meant that no base
opposing the Luftwaffe was secure. Most of the AASF’s Blenheims were
destroyed on the ground; the Battles were shot from the air by AA and
fighter interceptors. The RAF had too few fighters, deficient AA protection,
and a woefully inadequate warning system. It was not until the end of the
first week of June that air defense effectiveness improved, and then it was
far too late. French aircraft production in May and June reached new highs.
The modern Dewoitine 520 fighter came off assembly lines at the rate of one
an hour and, until the fall of Paris, factories met or exceeded the rate of loss.
This rate should have been achieved in the summer of 1939 if any respectable
defense was to be prepared for 1940. The Armistice of June 25th simply
recognized a fact established weeks before. The only air bases left to face the
Germans were now in Britain.”

The German success in France brought about a clear realization in
Britain and the United States that their tactical air defenses were very inade-
quate. After the fall of France, both countries produced a large variety of
armored, mobile antiaircraft weapons. These vehicles mounted machine
guns and light cannon, and were admirably suited to protect both ground
troops and air installations. They appeared in great numbers, especially in
North Africa, Italy, and Europe after D-Day, where they could readily assist
fighter and bomber squadrons as they changed bases with the flow of war.*

The Battle of Britain

The Battle of Britain, one of the most analyzed engagements in military
history, began as an apparently unequal contest. Just under 1,000 strong,
the pilots of RAF Fighter Command became larger than life heroes in what
Peter Townsend described as “one of the most crucial battles in history.”*
Their victory over a well equipped, courageous, skillful, and numerically
superior foe relied heavily on the ingenuous use of radar and superior
tactics. With electronic warning of an oncoming enemy, RAF ground com-
mand centers could plot the direction of the attack and scramble defending
fighters to allow them maximum loiter time aloft. With the fall of France in
June 1940, the drain of British aircraft to that active warfront ceased, but
the flow from factories did not make up the losses easily and could not as yet
fill the needs of the existing squadrons. The British had some advantage in
that they ran their defense over home territory, where damaged aircraft and

76




BLITZKRIEG AND THE BATTLE OF BRITAIN

German reconnaissance photo shows British radar masts on the Dover cliffs in
1940. The Luftwaffe quickly abandoned its ineffective attempts to destroy
these targets.

parachuting pilots could be recovered. On the other hand, the RAF’s com-
mand structure that had evolved in 1936 into Fighter, Coastal, and Bomber
Commands was still untested. Across the channel, the three German air
fleets pitted against the RAF had a decided advantage of numbers and at
least technical equality in the fighter aircraft deployed. The Mel09 fighter
was a match for or better than the Spitfire or the Hurricane, and the Mel10
outperformed the Hurricanes at altitude. But Air Chief Marshal Hugh C. T.
Dowding, commanding Fighter Command and Commander in Chief, Air
Defense of Great Britain, also knew from the outset that his force would not
have to annihilate the enemy; a standoff would prevent an invasion of the
imperiled island. For Dowding, the strategy was to keep his bases and com-
mand system fully operational.*

The Luftwaffe’s attack aircraft, and the targets of the RAF’s defending
pilots, were the light Ju87 and Ju88, and the medium Dol7, Helll, and
Do215 bombers, all of which required fighter escort. The Mel09, the main
single-engine fighter, was an excellent airplane, but its limited range gave it
only ten to twenty minutes flying time over the United Kingdom, depending
on the target and intensity of combat. The Mell0 had longer range, but it
was vulnerable and could outperform only the Hurricane, and that at high
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altitude. The real test of battle was how well the RAF destroyed the attack-
ing bombers. Escort fighters could often be ignored by well directed inter-
ceptors. Thus, a fighter imbalance in Germany’s favor was not necessarily a
crucial determinant in the battle.”

The first thrust of the German Air Force was at British ports, shipping,
aircraft production facilities, and the RAF’s operating fields. Although
there is considerable dispute about when the battle began and ended, the
most intense activity occurred from August 13 to September 15, 1940. Mar-
shal Goering repeatedly attacked the main fighter bases until mid-September
when he switched to the cities to terrorize the British population into sub-
mission. The key to the battle, though, was how well the British protected
their bases.*

The air defense control system centered on Fighter Command head-
quarters at Bentley Priory, Stanmore, which acted as the filter center, receiv-
ing all reports from radar stations and the Observer Corps. Each sighting
was assigned a raid number which it kept until it was found to be friendly or
until it left British skies. Dowding and the brilliant Air Vice Marshal Keith
R. Park had designed a command system that integrated all of the warning
and control forces available so that the fighters of the various groups could
be directed to the best targets. The ability of Dowding’s commanders to
allocate squadrons to oppose a raid, depending upon how important each
was thought to be, allowed Fighter Command to conserve forces. Intercep-
tor squadrons could then be pitted against attacks which controllers at
various filter centers judged to be valid and not feints to distract from larger
groups out of radar range.*

The Fighter Command Filter Center also obtained information from
the Admiralty, RAF Coastal and Bomber Commands, and civil, air, and sea
agencies so that as much intelligence as possible was available to decision
makers. In addition, liaison officers for the antiaircraft, civil defense, and
barrage balloon commands were always present at Stanmore. Both the anti-
aircraft and barrage balloon commands were operationally subordinate to
Dowding.®

As the air defense system expanded to include Scotland, the Orkney
Islands, and the west of England, the growing amount of information and
instructions made decentralization of filtering and control increasingly nec-
essary. Decentralization was first introduced in the more remote western
areas and then in the eastern and southern areas held by Nos. 11, 12, and 13
Groups, which bore the brunt of the fighting during the summer of 1940.
Without decentralization, Fighter Command headquarters would likely
have been overwhelmed by the flow of information. The original three
fighter groups within Fighter Command were later expanded to five, each
having several sectors. The number of sectors depended upon the types of
targets in the area, proximity to the Continent, and available fighter forces.
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Spitfires
Hurricanes
Defiants
Blenheims
Gladiators

Totals

TABLE 6

Opposing Forces, Battle of Britain
August 8, 1940

Operational RAF Fighters

10 Group 11 Group 12 Group 13 Group

10 Sqdns 23 Sqdns 16 Sqdns 14 Sqdns
51 81 100 4
69 245 85 150
- - 30 -
9 17 21 11
_3 _=- _- =
134 343 236 205

Total
62 Sqdns
276
549

30
58

5

918

There were about 200 additional fighters in squadron reserves. Fighters in storage ready for
issue were as follows:

Defiant 80

Hurricane 183

Spitfire 143

Luftwaffe Strength

August 13, 1940

Luftflotte (No.) 2 3
Single engined Fighters (Me109) 480 265
Twin engined Fighters (Mel10) 126 68
Single engine Bombers (Ju87) 42 234
Twin engined Bombers (Ju88, Helll, Dol7) 469 299
Four engined Bombers (FW 200) - 7
Long Range Night Fighters (Ju88) 14 -
Reconnaissance Aircraft (Ju88, Helll, Dol7, Mel10) _26 26
Totals 1157 899

Sources: Bekker, Luftwaffe War Diaries

Price, The Hardest Day
Dempster and Wood, Narrow Margin

5 Total

35
20

100

780
214
276
868
14
_67
2226




Women auxiliaries surround the plotting table in an RAF filter center during
the Battle of Britain. The flow of information to the center kept them busy
tracking the location of incoming Luftwaffe attacks. (Below) Crew reads
blips representing German raiders on radar scope in late 1940. (Right) Win-
ston Churchill inspects a rocket and cable device at Shoeburyness, Winter
1940. Defenders fired the rocket into the air trailing a cable that entangled
an attacking aircraft.
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As information on hostile raids developed, each raid was assigned to a group
which, in turn, assigned it to a subordinate sector. Sector commanders
directly controlled the squadrons, dispatching the units to attack and then
informing group headquarters of squadron status. Status notifications were
made continuously so that the main plotting boards at each group and at
Fighter Command always showed each squadron’s position and readiness
condition.”

One of the most important tools in use was the Identification Friend or
Foe (IFF) unit installed in the fighter aircraft. Although not always reliable,
this device responded to radar signals from the ground by transmitting a
“beep tone” that showed on the radar screen and allowed ground controllers
to plot the course of friendly aircraft. Thus, controllers directed the inter-
ceptors toward incoming enemy formations, and brought individual aircraft
as well as squadrons back to a base after combat.” The entire system had
some flaws, the most serious being the information load placed on the
operations controllers. Once these men, most of them World War I fighter
pilots, learned to absorb large amounts of information, they reacted with
great efficiency in assigning intercept responsibility.

Both radar operators and the people to whom they passed the informa-
tion also required special attention and training, done under the guidance of
Fighter Command’s Operational Research Section.® A very important as-
pect of Dowding’s success was his use of scientists as operational researchers
to solve technical problems and train operations room personnel. In addi-
tion to examining operations matters in general, the scientists wrote proce-
dures for radar sets, devised criteria for selecting men and women best suited
to stressful jobs, designed equipment, and often provided on the job train-
ing for inexperienced controllers.*

A British asset not fully revealed until 1974 was the ability to intercept
and decrypt German radio messages. The German Enigma encryption ma-
chine and its associated code keys had been obtained by a combined British-
French-Polish operation in the late 1930s. British intelligence analysts
referred to the information derived from this source as Urtra for the ex-
treme secrecy that surrounded it. It was given only to War Cabinet and select
leaders, Dowding and Park among them. Message traffic to and from
Luftwaffe units attacking Britain usually went by land lines not subject to
eavesdropping, thus during the Battle of Britain, UrLtrA did not often pro-
vide advance information on specific raids. Signals intelligence was none-
theless important. Previous Enigma decrypts gave the British a good
background on the organization, operation, and order of battle of the Ger-
man Air Force. Interception of low grade radio transmissions, such as those
on air traffic control frequencies, often allowed the RAF to learn of raids
forming out of radar range. The information then helped radar observers
discriminate between bomber and fighter formations on their screens. On
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occasion, ULTrA provided key information. The probability of air base raids
on August 30 and 31 was known in advance, and appropriate alerts passed
to sector commanders. During the same period, Churchill and Dowding
knew that the Luftwaffe’s aircraft strength had fallen to half of the normal
total and that replacements were not arriving quickly enough to cover losses.
German production, geared only to a short war, had trouble meeting re-
quirements. Knowledge of German operations and organization gave the
British a clear picture on which to base decisions, and daily operational
intelligence assisted effective tactical deployment of fighter squadrons.®

The RAF’s fighter force battled for six weeks and appeared to be near-
ing at the end of its tether when the Germans shifted emphasis from airfields
to attacks on major cities. The Germans thereby admitted they had not
defeated the RAF. Subsequently, the Germans dropped their plan to launch
a cross channel naval and airborne invasion.

In surviving the British had prevailed. The air defense of Great Britain
functioned so well that a report on October 30, 1940, by a board of officers
convened by the Chief of the U.S. Army Air Corps recommended adopting
much of the system for air defense of the continental United States. The
major change projected by the Americans was a more decentralized control,
made necessary by the expanse of North America. There is no question that
Fighter Command, with its expert leadership, aided by Goering’s vacilla-
tion, was one of the main reasons for British survival beyond 1940. What is
not often seen, however, is the manner in which the air bases were defended
from the ground while the Spitfires and Hurricanes were in the air.*

In the summer of 1940 Britain’s antiaircraft gun defenses were anything
but first rate. Attached operationally to Dowding as commander of the Air
Defence of Great Britain was the British Army Antiaircraft Command,
which controlled all the heavy and medium AA guns throughout the coun-
try. The AA Command, formed shortly before the war, was made up largely
of a dedicated Territorial Army militia, some of whose members had spent
many prewar weekends in training, to the quiet amusement of their country-
men. The antiaircraft units were commanded by a regular officer, General
Sir Frederick Pile, who retained his position throughout the war. His com-
mand started as one antiaircraft division, which grew in stages to seven by
early 1940. During 1939 and early 1940, large numbers of personnel from
various, and sometimes dubious, sources were inducted, trained, and orga-
nized, all with considerable struggle.”

Pile had never enough guns to meet the German onslaught. In January
1940, he had only one-third of the heavy guns (4.5-inch and 3.7-inch) and
one-twentieth of the medium guns (40-mm Bofors) needed to protect the
entire United Kingdom. Production was not increasing rapidly enough, and
there were constant demands from the Army and the Navy to divert weapons
to the British Expeditionary Force in France, for the expedition to Norway,
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and for shipboard use. Many guns were abandoned when the BEF quit the
Continent. The lack of medium guns was especially worrisome to the RAF,
as the 40-mm was the prime weapon for use against dive bombers and low
level attackers, and was needed to protect fighters during the vulnerable
times when they were landing or just taking off. To make matters worse,
there were only 150 spare barrels for these weapons in mid-1940. The short-
age of Bofors guns was made up temporarily by use of Lewis guns, a .30
caliber machine gun from World War I with limited range and rate of fire,
hardly suited to the task of shooting down contemporary airplanes. Search-
lights were in short supply and the few gun laying radars were very new and
so unreliable as to be almost valueless. The AA Command, however,
achieved good daytime accuracy using visual observation, which fortui-
tously coincided with the initial German strategy of daylight raids to achieve
optimum accuracy.® '

As the months of 1940 passed, desperate measures resulted in a slow
increase in guns available for air base defense. By July 11, there were 574
Bofors guns of a projected need in excess of 4,000. On August 21, there were
a total of 694, and 726 on September 11. If all of these were spread evenly
among the 40 stations where fighter squadrons were located, there would
have been 18 per location with just 6 left for other places such as ports,
aircraft factories, arsenals and the like—a not very impressive score and one
kept a closely guarded secret even from the Americans. General Pile even
dissembled with the American military attache in June 1940 in claiming that
the constant movement of guns made strict accounting impossible. During
the battle, Pile settled on 16 Bofors guns and 8 heavy AA guns as the
minimum for the defense of each base. Few RAF installations ever acquired
so many; the 8 Bofors at Hornchurch and 6 at Biggin Hill were the most at
any one location.” Pile had to concentrate the Bofors at Fighter Command
bases in the south and east that were under the heaviest attack and which
formed the linchpin of Dowding’s defensive scheme. He supplemented them
with Lewis guns and some 20-mm cannon designed for installation in
fighters. Airfields to the west and north had few, if any, medium AA guns,
and the number of guns in different areas changed as demand shifted among
Army, Navy, and other competing agencies.”

Camouflage, too, was a victim of the interwar frugality and very little
preparation had been accomplished by September 1939. Some practical ex-
periments for aircraft were carried out during the 1935 crisis in Ethiopia,
and the following year the RAF established a pattern for coloring planes to
reduce visibility from above. For European operations, the upper surfaces
were painted in a combination of “dark green” and “dark earth]) which
reduced detection both while on the ground and in the air. This color pat-
tern, in paint designed to reduce reflection, was in common use by 1939. The
increased drag on a dull painted surface slowed the high performance Hurri-
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canes and Spitfires, but, on balance, was an advantage because of the
concealment it offered.”

Ground targets, especially air bases, were much more difficult to con-
ceal. Most RAF station buildings were of brick construction at the edge of a
wide grass field and easily discernible from the air. An attempt at systematic
camouflage of vulnerable sites began in 1936 with the formation of a sub-
committee devoted to it within the Committee of Imperial Defence. The
subcommittee quickly decided that it would be impossible to make targets
invisible to reconnaissance cameras and, in any event, most major targets
were well known to the Germans or any other potential enemy. With the
object of confusing a bombardier, targets were to be made inconspicuous to
an airborne observer 4 miles away at 5,000 feet and moving at 180 miles per
hour. The distance and altitude criteria matched the average visibility in
English skies and the height of English cloud cover. Results were hardly
uniform or encouraging.®

Biggin Hill was disguised in late 1938. False woods and hedges blending
with those of the surrounding Kent countryside were planted and the light
color of the concrete aircraft parking apron and the parade ground were
subdued with asphalt. Hangars were painted in an orange tone to break up
their silhouettes, but a pilot who went up to check from 7,000 feet reported
the base clearly discernible. A number of Lufthansa commercial airliners
passed over, supposedly off course on their approach to the London airport
at Croydon. German airline crews observed and photographed the installa-
tion in the summer of 1939, much to the distress of the British, who on at
least one prewar occasion, fired warning flares at the intruders. Other RAF
bases were camouflaged similarly. Their runways were painted a dark color,
and buildings were given a diffuse pattern, but all remained visible from the
air. A much more effective ruse was the creation of dummy airfields with
mock aircraft intended to misdirect bomber pilots. The Luftwaffe would
have been alert to the possibility of dispersed airfields after their experience
in Poland and France and so that tactic lent itself to successful deception.
On several occasions these fields were hit instead of the intended targets.®

Virtually every RAF station had a ground defense unit of about 150
men armed with rifles and machine guns. Ground defense weapons could
also be turned against air attackers, with occasional success. Biggin Hill had
74 men from the Queen’s Own Royal West Regiment, supplemented by 70
RAF airmen. In addition, some heavy gun batteries of the 90th Anti-Air-
craft Regiment were posted around the base. The Station Commander,
Group Capt. Richard Grice, moved them close to the field so that their fire
would have a greater effect on dive bombers. At the time of the fall of
France, both the ground and air defenses were increased by the addition of
half a battalion of the Dorset Regiment and a detachment of the 34th AA
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Battalion with Bofors guns. On August 18, Biggin Hill’s defense was among
the strongest in the country.>

The Luftwaffe’s main attacks were on the air bases in Kent, Sussex,
Surrey, Hampshire, and Essex, closest to the Continent. The fields were easy
for the Germans to reach, but RAF fighters operating from them had the
greatest combat time after take-off, and German success depended on forc-
ing the British out of their favorable position. In order to defend the bases,
the RAF used a variety of passive and active measures in addition to the
fighters. To prevent blast damage to parked aircraft, the British spread the
planes out behind earth revetments whenever possible. In addition, disper-
sals were used, and entire squadrons were moved to smaller satellite airfields
to increase targeting problems for the Luftwaffe. Biggin Hill’s aircraft used
a small flying club field at Gravesend as an auxiliary airdrome. Kenley,
Croydon, and West Malling were also under Biggin Hill’s control. Biggin
Hill’s aircraft operated from them when necessary, supplementing the as-
signed crews.

From the start of the air battle, the Germans were unsure of the func-
tion and importance of the Chain Home stations, although they knew the
stations existed and that fighters were directed by radio based upon radar
sightings. On August 12, the Luftwaffe attacked six stations, but destroyed
only the one at Ventnor, on the Isle of Wight. The British kept the remainder
in operation and managed to conceal the single loss. Other attacks followed
the next day, with stations damaged, but none disabled for more than a few
hours. On August 15, Goering dropped radar sites from the target list be-
cause, as he said, “not one of those so far attacked has been put out of
action.” The Luftwaffe’s leaders failed to understand fully the importance
of radar to Fighter Command’s operations. Although they employed radar
themselves and knew of the RAF’s use of it for at least a year before the
battle, they made no apparent study of the British system’s vulnerability or
of ways to neutralize it. For the RAF, this was a godsend, as three days after
Goering’s decision, the heaviest blows began to fall on their airfields.* (Map
6)

Biggin Hill, the fighter control base for the defense sector southeast of
London, was one of the most important Fighter Command installations in
the area, and closest to the Luftwaffe’s French airfields. The Germans hit it
repeatedly. The first major raid on August 18, 1940, hit the field and the
stations at Kenley, West Malling, and Croydon. About fifty German planes
approached Biggin Hill from the direction of Tunbridge Wells. Two of the
four RAF squadrons had already taken off to defend Kenley. Only No. 32
Squadron with Hurricanes and No. 610 Squadron with nine Spitfires re-
mained. These the controller held back until he was sure Biggin Hill was the
target. Just in time, he ordered them up and everyone one the base not in
battle stations went into the trenches. The low level attackers were a mixed
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Two German aerial photos show RAF Station Eastchurch, the first before
August 15; the second, grainy poststrike view bears German indicators
pointing out damage to facilities.
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force of Dornier 215s, Junkers 88s, Heinkel 111s and Messerschmitt 110s,
accompanied by an escort of Messerschmitt 109s. Bombs began to drop on
the far side of the field away from the buildings while the Bofors guns
opened up. Near the base a group of civilian Local Defence Volunteers, later
redesignated the Home Guard, fired their rifles at a low flying Do215, which
caught fire and crashed just beyond the base—much to everyone’s surprise.
The Bofors guns scored no hits, although one of their positions suffered a
near miss from a bomb; one of the crew was killed and several others
injured. Above the base a wild ten-minute fight ensued with none of the
British planes shot down. At the same time, the two RAF squadrons
claimed a total of seventeen Luftwaffe planes including one Dol7 which
Flight Sgt. C. A. Parsons of 610 Squadron, with empty guns, bluffed into
landing intact in Romney Marsh. The aggressive attack by Biggin’s de-
fenders broke up the German force. The base suffered very little damage,
losing only the motor vehicle sheds. No aircraft or other buildings were
harmed. Two people were killed.”

On August 30th and 31st Biggin Hill received a series of determined
Luftwaffe raids, preceded by a warning from radio intercepts. At noon on
the 30th, two squadrons of Spitfires met the first raid and scattered the
Germans, who could not hit the base. Another attack on came at six that
evening without warning. A flight of no more than ten German bombers
flew up the Thames, turned south and came in at low level. Heavy antiair-
craft fire and some ineffective Lewis guns engaged them. Only six Spitfires
took off, but failed to stop the Ju88s that cratered the flying field. All
electric, water, and gas lines were cut and the airmen’s and Women’s Auxil-
iary Air Force dormitories were destroyed. One hangar was hit by a bomb
and almost all of the motor vehicles and two parked aircraft were destroyed.
The gunners did not account for any aircraft shot down. Even as the Ju88s
flew off, the station commander organized a rapid repair crew to free
wounded trapped in the rubble, find bodies, and restore the utilities and
general operation of the station. Telephone service, crucial to launching
fighters, resumed during the night, but other utilities remained out for some
days. Flying operations continued on the morning of the 31st with two
squadrons, Nos. 32 and 610, going to Acklington for a rest. At noon on the
31st, the Germans returned and this time, despite antiaircraft fire, pitted the
runway so badly that the arriving replacement squadron, No. 79, had to
land at Croydon, a few miles away, until frantic repairs put the field back
into operation by late afternoon.*

At six in the evening, the Germans returned and this time put the
operations center out of action, destroyed four parked Spitfires and set the
armory on fire. Those who could resumed the clean up while the com-
mander and the chaplain prepared a funeral for those killed. During the
services, held the following day, the fifth attack took place, but the airfield
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remained operational. Through four more days of heavy bombing, Group
Capt. Grice’s command, by dint of aerial combat, ground fire, and almost
constant repair, maintained fully operational status on the display board at
Fighter Command headquarters. Reading radio intercepts, Air Vice Mar-
shal Park was able to select squadrons for intercept duty and time their
return to base for service before the next raid. The RAF’s fighters usually
avoided destruction on the ground.

During the long series of attacks on Biggin Hill, antiaircraft defenses
were heavily relied upon, but scored relatively few hits. The value of the guns
lay in disrupting the concentration of attacking pilots. The threat of the
Bofors and machine guns sent pilots to higher altitudes, throwing off their
bombing accuracy and making their airplanes more vulnerable to intercep-
tion by the Spitfires and Hurricanes. Antiaircraft guns at Biggin Hill, then,
were not a main source of loss for the Luftwaffe, but contributed to the
defense by creating conditions favoring the defending fighter squadrons and
even the repair crews working on runways, communications, and damaged
aircraft. The combined efforts kept the base operational, despite heavy and
repeated damage.*

Hornchurch lay east of London, and, like Biggin Hill, was one of the
most heavily attacked bases. With the start of the war in East Europe,
camouflage crews worked over the buildings, gunners in the outlying areas
practiced their load and fire drills, and the Hurricanes and Spitfires moved
to dispersal spots around the field. Within Hornchurch’s sector was the field
at Manston, right on the coast and a magnet for the Luftwaffe’s raids.®

The strength of Hornchurch’s station complement in June 1940, exclu-
sive of fighter squadrons rotated in and out, was 34 officers and 650 airmen
and non commissioned officers. Of this number, one officer and 154 en-
listed men made up the Station Defence Force, an essentially ground defense
unit armed with rifles and machine guns that fired on low flying aircraft.
The main air defense was provided by antiaircraft guns. West of Hornchurch
lay a detachment of four 4.5-inch heavy AA guns, the newest in use. Low
level protection was the responsibility of eight Bofors guns of the 109th
Canadian Light AA Battery. Supplementing these weapons were twelve ma-
chine guns of the ground defense section. The 40-mm and 4.5-inch weapons
were controlled from the station operations room in a small, one story
building out in the open where an AA liaison officer was posted with with
two signal men. The room’s location was so vulnerable that the controllers
and communications equipment eventually moved to a Masonic Temple in
the town of Romford, finding larger quarters and the advantage of distance
as a protection from bombs.*

On the 31st, at quarter past one, German aircraft came over Horn-
church at 15,000 feet and dropped bombs diagonally across the station.
There was no structural damage, but blast pressure destroyed three Spitfires
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just as they left the ground. The planes were thrown about like wood chips in
a wind. With wings torn off, they hit the earth upside down or without
propellers. By a miracle, none of the pilots was killed or even seriously
injured. The bombs badly cratered the landing field, but it remained usable.
The holes were quickly filled.®

Heavy attacks on the base continued for several days. Typical was
September 2nd, when all three of the fighter squadrons rose to fend off a
large group of Germans who turned back just short of the base and were
able to bomb only the perimeter. Four Messerschmitts and a Dornier 215
were shot down. All of this came about after the squadrons had, earlier in
the day, fought two battles over France and the Channel. It was not the
antiaircraft fire that stopped the raid, but the aggressive defense of the
fighters.®

In the early part of September, the Luftwaffe shifted its attention from
air bases to cities due to a deliberate British stratagem. Churchill knew the
RAF could not continue to accept punishment indefinitely. Using as a pre-
text a minor, accidental bombing of London on August 24, he directed
retaliatory raids on Berlin. Hitler and Goering were furious and baited into
pursuing a policy of terror bombing; they obligingly defaulted on their best
chance to defeat Britain. The Luftwaffe’s real opportunity was destruction
of the RAF’s bases in the southeast, which would have forced a withdrawal
to northern and western areas of England, exposing the proposed invasion
beaches near Dover. Churchill recalled the bitter necessity to accept damage
to the civilian population in his account of the Battle of Britain: “ . . . we
never thought of the struggle in terms of the defence of London or any other
place, but only who won in the air.”’* The major urban areas of England,
used as a lure, became a weapon in air base defense. The pressure on the
RAF’s airfields eased, the reserve of fighters grew, and new pilots replaced
those lost during the battle.

Despite the continuing arguments over the location of the No. 11 Group
bases (west of London as opposed to the east and southeast) or the size of
the RAF’s attacking force (wings as opposed to squadrons), the system
designed, built, and tested over a four year period prevailed. The British
were aided in their victory by an enemy air command that chose not to
concentrate its forces on the most vital targets—the radar system and Fighter
Command’s air bases. German target policy shifted first away from radar
stations and then from air bases to cities and less important facilities just at
a crucial time for the Royal Air Force. Even when airfields were prime
targets, the Luftwaffe dissipated its offense instead of focusing on Fighter
Command. Failure to assess correctly the military situation at the highest
German command levels resulted in a loss of the concentration of force
needed to win.®
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Three of the commanding Brit-
ish figures during the Battle
of Britain at a commemora-
tive service. Left, General Sir
Frederick Pile, Air Chief
Marshal Sir Hugh Dowding,
center, and Air Vice Marshal
Trafford Leigh-Mallory ac-
cept honors.

Summary

Conventional guns, searchlights, and camouflage did not protect bases
in Poland, the Low Countries, or France. In Britain, defenses succeeded,
but for reasons not apparent to many even during the Battle of Britain itself.
Guns brought down very few airplanes, but forced the bombers higher. Had
the RAF relied on them alone to defend bases on British soil, the result
would have been much the same as the Allies experience in the battle for
France. Camouflage, which some held in high regard, provided only limited
protection, and German aircrews found targets by easy reference to known
landmarks. By the Luftwaffe’s doctrine, most German bombing was from
15,000 feet and above or from 1,000 feet and below. The British prewar
decision to conceal or disguise installations from a distance of 5,000 feet
thus became moot. The 100 or more dummy airfields with airplane silhou-
ettes were a more effective ruse. Later in the war, the Air Ministry Inspector
of Airfield Camouflage, Mr. Norman Wilkinson, decided that much of this
effort was waste. He found that quick runway repair and other damage
control measures were much more useful during the Battle of Britain.®
During August and September 1940, the RAF lost 1,379 fighters destroyed
or heavily damaged. Less than 70 were caught on the ground by enemy
action. The tactics of Dowding and Park and vigorous base defense, rapid
airfield repair, the production of new planes, and repair of damaged ones
combined to keep Fighter Command operating without letup.*
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Clear German aerial victories in the first year of World War II came to
an end by September 15, 1940. In Poland, the Luftwaffe’s attrition of a
numerically inferior force followed upon the disruption of its suppy and
communications. In France and the Low Countries German air power faced
a foe with divided command authority, using tactics and organization more
suited to World War I, and, in the case of France, not prepared to fight
offensively. The Germans maintained pressure on the Allies and seized air
superiority except over the evacuation beaches at Dunkirk. With the bases
they gained on the channel coast, Marshal Goering’s air fleets could bring
pressure on the United Kingdom over short range and with reasonable hope
of victory.®

The German failure over England had multiple causes. The inadequacy
of doctrine, the inability to make correct decisions at senior command
levels, and equipment design problems contributed heavily. The inattention
of the Luftwaffe’s leadership to the importance of the Chain Home stations
and their relation to the defense also led to the German failure. Without the
ability to direct the squadrons, Dowding’s group commanders could not
have continued their intense defensive battle. The German failings were
almost incomprehensible, but the Battle of Britain was the first in which the
Luftwaffe fought a major air campaign, and inexperience at strategic direc-
tion showed. Vulnerable German bombers, carrying inadequate loads and
often left unprotected by the Luftwaffe’s short range fighters, could not
defeat Fighter Command. In January 1944, a lecturer at the German Air
Technical Academy at Berlin-Gatow, said, in referring to the RAF during the
Battle of Britain, “the enemy’s power of resistance was stronger than the
medium of attack.”®

Clearly, the respite between the fall of France and the large scale attacks
on RAF stations was needed by Dowding to reorganize his fighter squadrons
after the losses on the Continent. During May and June, of the 432 Hurri-
canes and Spitfires destroyed in France, 219 belonged to Fighter Command.
British factories produced 446 fighters in June, 496 in July, and 476 in
August, which barely covered the losses while providing a minimal reserve.
Pilots remained in short supply, but 1 Canadian squadron arrived and 4
Polish and Czechoslovak units were formed with veteran pilots who escaped
from their now occupied countries.” The middle of August 1940, then,
found the British in a far better state than might have been supposed, given
the debacle across the Channel three months before. The RAF’s experience
from the Battle of Britain left it ready to employ similar tactics in other
theaters as the war progressed. The next tests were to come in the Mediterra-
nean and the Pacific.
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Chapter IV

Malaya and Malta: 1941-1942

The closing months of 1941 and the first half of 1942 marked the lowest
point in Allied fortunes in World War II. Between June and December 1941,
the Russians suffered stunning losses; in December they were desperately
defending Moscow. The United States had just entered the war as a result of
Japan’s attack at Pearl Harbor, but could not as yet exert a commanding
influence. Early in the following year, Maj. Gen. Erwin Rommel, Com-
mander of the Afrika Korps, drove east from Cyrenaica in modern day
Libya and, on June 21, 1942, captured the British stronghold at Tobruk. In
the Far East, the Japanese forged swift campaigns in the Philippines, Ma-
laya, and the Netherlands East Indies, where they established the defensive
outposts of their new Pacific empire and gained the needed raw materials for
their armed forces.' Landing in Thailand and northern Malaya on December
8, 1941, they pursued and often outran British forces, capturing Singapore
on February 15, 1942.

The defenses of Maltese and Malayan airbases present a diverting study
in similarities and contrasts. Both were victims of a parsimonious Exche-
quer in the quiescent interwar years. Faced with a hostile Fascist Italy
athwart her Mediterranean lifeline running from Gibraltar to Egypt, Britain
organized a hasty defense for Malta, but could not commit large numbers of
troops to a garrison. In the event, the successful defense counted on the
local leadership’s skill and determination and the reluctance of the Axis to
accept the costs of overwhelming the exposed island when it had an even
chance to do so. Under attack from the time of the Italian entry into the war
in June 1940, Malta was in the thick of the fight a year and a half before
Malaya met its first onslaught. Yet the Far Eastern bulwark of Empire,
adequately warned and more heavily advertised as impregnable, was no
match for the Japanese forces thrown at it. The British defense was nowhere
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concentrated or coordinated on the mainland north of the main fleet an-
chorage at Singapore. Interservice bickering hobbled prewar planning for
Malaya’s defense, and faulty, often arrogant intelligence summaries tended
to demean Japanese competence and military equipment. The crisis in Eu-
rope starved the British command of adequate types and numbers of aircraft
for the defense. Malayan bases became easy prey for a greatly underesti-
mated and superior enemy. Lack of British air cover combined with master-
ful Japanese amphibious strokes employing landing parties of armor and
infantry forced continual British retreat, eventual rout, and the loss of a
prized Imperial possession in the Far East, another signal of the demise of
European colonial dominion in Asia.

Malaya and Singapore: A Study in Failure

The Malay Peninsula extends south from Thailand toward the East
Indies and is connected to Asia at the Kra Isthmus, fifty miles across at its
narrowest point, between the Gulf of Thailand and the Indian Ocean. A
mountain range runs down the north-south axis to form a rugged backbone
for nearly the entire country from the Thai border to Singapore. In 1941,
roads generally paralleled the mountains on the coastal lowlands covered
with swampland and jungle vegetation interspersed with rubber estates and
rice paddies.

A vital part of the British Empire, Malaya was rich in basic goods
needed for the war, particularly rubber, tin, and iron. The British Cabinet
sought the greatest possible production of raw materials and strongly en-
couraged foreign sales to help finance the fighting in Europe. Begun in the
1920s, the naval base on Singapore Island was the pivot for the defense of
British interests in the Far East. In 1924, when the Curzon Committee*
selected the site of the Far East naval base, the Air Ministry proposed using
aircraft for the main defense of the island. That agency argued that air-
planes could hit a land or sea invader at many times the range of even the
largest gun. The aircraft would not have to be stationed permanently in
Malaya, but could fly from England in time of need. Neither the Army nor
the Navy agreed with the Air Force’s argument. The Royal Navy pointed out
the obvious advantages of having heavy weapons in place and favored the
type that had historically succeeded in deterring warships and seaborne
attack. The Army intended to defend the naval base, but not Malaya proper;
it believed no enemy force could operate in the rough jungle terrain. The

* Lord Curzon was Lord Privy Seal in Stanley Baldwin’s 1924 Conservative government
and former Foreign Minister. His committee was actually a subcommittee of the Committee of
Imperial Defence charged with making a final decision on the location of the naval base on
Singapore Island.

94




MALAYA AND MALTA

interservice rivalries still simmered in Malaya in 1940, when the colony’s
defense amounted to three Indian Army divisions and a collection of obso-
lete and wholly inadequate aircraft.”

Until 1937, studies of the land defense of Malaya still rejected the
possibility of an overland advance down the peninsula. Maj.-Gen. William
G. S. Dobbie, General Officer Commanding Malaya, prepared his own
assessment at that point, asserting that a seaborne attack and landing on the
northeast coast was possible during the monsoon season from October to
March. Dobbie made landings to test his belief and found that the mon-
soons often obscured the forces involved. A land assault from the north, he
argued, posed the greatest danger to Singapore; the jungle would not pre-
vent infantry maneuver as had been believed. As a result, an Indian Army
battalion scheduled to leave Malaya remained, and the Committee of Impe-
rial Defence allotted £60,000 to build ground defense fortifications on
Singapore Island and in Johore State, just to the north.?

The improvements to ground defense contributed little. By 1940, the
approved defensive plan for the Far East centered heavily on aviation in
Malaya. In July of that year, the Chiefs of Staff in London authorized 336
modern fighters and bombers for the purpose, and the RAF sited new
airfields throughout the colony to extend reconnaissance and offensive ca-
pabilities. At no time, though, did the RAF ask the Army how well the
locations could be defended, an ill advised omission, since the Army theo-
retically provided all ground and antiaircraft protection. Since the Army had
not been consulted on the question of base defense, it was not prepared to
meet the RAF’s expectations. The revised plan in 1941 called for securing all
of the air bases on the peninsula so as to give the RAF the range to strike an
enemy carrier force before it could strike. While this might have been realis-
tic in 1935, the fall of France in 1940 and Japan’s subsequent seizure of
French Indo-China in the summer of 1941 gave the potential enemy air and
naval bases within easy reach of Malaya. The British garrison of three
divisions could not mass enough force in any location to defend either side
of the country. In the event of an Asian conflict, the Commander-in-Chief
Far East was to hold Malaya until a fleet could arrive, a period assumed to
be between 70 and 180 days. The Air Officer Commanding Far East, Air
Vice Marshal Conway W. Pulford, realized that his 88 obsolete aircraft in
Malaya were not enough, and that air base construction in north Malaya
had to be accelerated.’ A Far East Commonwealth defense conference held
in Singapore the October 1940 recommended increasing the combat air
strength to 582. The Chiefs of Staff agreed, but could not even send the
previously authorized aircraft, let alone the higher number of planes, hard
pressed as they were to defend the United Kingdom, Malta, and the Middle
East.*
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The British also reorganized their command structure in Malaya in last
minute attempts to meet the coming fury. Late in 1940, the Cabinet created
the position of Commander-in-Chief Far East, and appointed Air Chief
Marshal Sir Robert Brooke-Popham to the post. On November 14, four days
after his arrival in Singapore, General Headquarters Far East began func-
tioning. Subordinate to Brooke-Popham was Pulford as Air Officer Com-
manding Far East Command. Pulford bore the burden of modernizing and
operating the Air Force. Eight months later on July 10, 1941, Group Captain
E. B. Rice was appointed Fighter Defence Commander of Singapore and
Coordinator of Air Defences of Malaya. Antiaircraft guns remained the
responsibility of the British Army.*

Other Allied defense meetings in Singapore late in 1940 and early in
1941 involved the British, Dutch, Australians, and New Zealanders, with
United States representatives attending as neutral observers. No political
commitments resulted, but several recommendations for mutual air and
naval reinforcement went to the British and American Chiefs of Staff. Japan
was the presumed common enemy. American representatives participated in
the meetings through February and March 1941, but Washington publicly
raised repeated objections to the conference recommendations, pleading a
legally mandated neutrality. The U.S. Chief of Naval Operations refused to
be tied to the defense of Singapore. London, meanwhile, did not want to
divert United States support for Atlantic operations and so did not press for
extensive U.S. involvement in South Asia.’

Air base construction in Malaya after July 1940 centered on seven
existing installations that needed modernizing and sixteen new sites. Fighter
defenses, including the control system, were wholly lacking and had to be
started from scratch. Radar had to be acquired and installed, the rudimen-
tary observer operation expanded, and a central fighter control organized
along with support, communications, and training of the staff. The work
was to have been done by the end of 1941, but this was impossible. Labor
and materials, especially asphalt and concrete, were lacking. Construction
equipment was old and there were not enough contractors in the country to
handle the expansion. The government of New Zealand sent an airfield
construction unit in October 1941, which helped but did not solve the prob-
lem.? The farthest north of the RAF’s new bases, Alor Star and Kota Bharu,
were small civilian landing fields with tightly grouped buildings close to the
runways. Earth revetments there were not sufficient for blast protection.
With no thought given to camouflage, hard surfaced runways made excel-
lent targets. Grass fields were easily seen and had their own particular
drawbacks: in the monsoon season they became quagmires, difficult to use
under any circumstances and especially hard to repair. As a result of the
February planning meeting, and in anticipation of a wartime alliance with
the United States, four bases, Gong Kedah, Butterworth, Tebrau, and Yong
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Peng were to be built or enlarged to accommodate American B-17 bombers.
Of the four, only Gong Kedah’s runway was complete when Japan invaded.
While construction went forward, defenses for the new bases did not keep
pace.’ (Map 7).

Defensive batteries and warning nets were incomplete in December
1941. Antiaircraft guns were extremely scarce in Malaya and some locations
were totally unprotected. The 3-inch AA guns, about one third of the total
heavy weapons, were World War I designs. There was only one regiment of
Bofors guns for low level defense.”® Defense plans called for a total of 20
radar installations for Malaya, but only at Singapore was coverage adequate
and there only to seaward. (Map 8) Four radar stations on the island pro-
vided advance warning of aircraft approaching at 130 miles offshore. Two
additional stations, on the southeast and southwest tip of Johore, were
operational, but great gaps in surveillance existed and were never closed.
Radar was supplemented by an Australian Air Force aerial reconnaissance
unit at Kota Bharu, but the normally heavy cloud cover and limited flying
time reduced its ability to provide information." Although the Army re-
tained control of AA, the RAF controlled a poorly organized volunteer
civilian observer corps on the model of that used in England. The warning
net, lacking trained personnel, equipment, and communications, provided
little in the way of consistently effective reports of aircraft sightings. The
dense, mountainous jungle precluded building observation posts in central
Malaya. There were two observer control rooms, at Singapore and Kuala
Lumpur, and both were connected to the Dutch East Indies observer system.
The general lack of training and observer posts, however, meant that little
could be accomplished by the organization. In all, the defense operation
held promise of functioning well—but only if it could be put into action
with completed warning and communication systems, modern aircraft and
trained people.?

As it was, the air bases were at risk. In addition to the lack of guns, the
outmoded fighters (See Tables 7-10), and poor siting of bases, little or no
joint planning had been done, and most ground defense units were Indian
States Forces, poorly trained and led." North of Singapore, antiaircraft guns
were very scarce and height finding and fire control equipment, where it
existed, was all manual. Frequent overcast made spotting from the ground
difficult, and AA gun crew training was not always possible because of
shortages of aircraft to simulate or tow targets. With the shortage of
waapons, no installations other than those on Singapore Island mounted the
eight heavy antiaircraft and sixteen Bofors guns recommended as the mini-
mum defense by General Pile after the Battle of Britain. Brooke-Popham
had to settle for a reduced number for each base: eight heavies and eight
Bofors. None of the bases north of Johore Strait reached even this number,
and many were totally unprotected. The few searchlights available were all in
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Singapore. Gun crews and air defense controllers were so deficient that on
the night of December 8, 1941, when Japanese bombers first raided the city,
fighters were forbidden to take off. Nobody knew how to coordinate gunfire
with airplanes, and there was fear that the wrong aircraft would be hit."

To prepare for combat with the British, the Japanese had Lt. Gen.
Tomoyuki Yamashita’s veteran 25th Army, the subordinate 3rd Air Corps,
and the attached 22nd Naval Air Flotilla. Since his forces lacked adequate
maps for the Malayan operation, the Chief of the 25th Army’s Operations
Planning Staff, Lt. Col. Masanobu Tsuji, reconnoitered north Malaya in an
unarmed plane. Fine weather on November 22 allowed him to see Singora
and Patani in Thailand, and the east coast airdrome of Kota Bharu. Cross-
ing the mountains and entering rain clouds, Tsuji and his pilot dropped to
6,000 feet and overflew the air bases at Alor Star, Sungei Patani, and Tai-
ping. The size and extensive development of the British installations sur-
prised Tsuji. Knowing the RAF could destroy the few planes his forces could
initially operate from Singora and Patani airfields, he decided to recom-
mend quickly capturing the major British air installations of Alor Star and
Kota Bharu. Tsuji’s reasoning was clear; possessing the bases would drive
the RAF from Northern Malaya and allow the Japanese greater operating
freedom. On Tsuji’s return to Saigon, the Japanese altered their plans and
reinforced the Army Air Forces’ units intended for the Malay campaign.
General Saburo Endo’s 3rd Air Group, with 3 regiments of medium bombers
and one of fighters, was added to the 3rd Air Corps on December 2."

Both the 3rd Air Corps and the 22nd Naval Air Flotilla possessed
fighter and bomber squadrons. The majority of the naval flotilla’s squad-
rons were land based, operating from Indo-China. Although missions of the
3rd and 22nd differed, both had to collaborate in preventing British attacks
on newly established Japanese airdromes. In addition to fighter protection,
the 3rd Air Corps prepared mobile antiaircraft organizations to protect their
new bases. The Corps’ four airfield construction units could repair captured
enemy airfields and rapidly build new establishments.'

In mid-1941, the British plan to thwart a Japanese invasion was Opera-
tion Matapor. MATADOR postulated a British advance to a line across the
Kra Isthmus just north of the Thai ports of Singora and Patani and their
airfields to deny them to the Japanese. The War Cabinet complicated this
simple plan with an insistence that Britain violate no part of Thai territory
until Japan did so, or unless America agreed to provide support to the
British in the Far East.”

On December 5, amid reports of Japanese movements, Brooke-Pop-
ham was authorized to begin MATADOR if he faced a Japanese landing on
the Kra Isthmus. He agonized while trying to get full reconnaissance surveys
from the Gulf of Siam. Even as the British minister in Thailand was insisting
on continued respect of Thai neutrality, General Yamashita seized Singora
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and Patani on December 8, 1941. The two airfields, inadequate at first, were
rapidly improved.'® On the same morning, the Japanese launched air attacks
from Singora, Bangkok, and Indo-China designed to neutralize the north-
ern Malay air bases. Japan’s air commanders wanted to preserve the fields
for their own use, so they avoided cratering the landing areas. With no
warning system, the British installations were vulnerable to surprise raids,
and scarcity of British and Indian AA guns made retaliation feeble. Group
Captain Rice’s fighter control center in Singapore was just becoming opera-
tional and could provide little help."

Nothing seemed to avail the defense. The RAF attacked troops landing
at Patani, but Japanese interceptors were waiting in the air and British losses
were heavy. The RAF was too weak to follow up, and the Japanese retaliated
quickly. Twenty minutes after No. 62 Squadron’s Blenheims returned to Alor
Star, Japanese bombers came over at 13,000 feet dropping antipersonnel and
high explosive fragmentation bombs. The only warning came from an air-
man waving a white handkerchief on the base’s far perimeter. There were no
fighters aloft, and the four old 3-inch guns could neither hit nor disperse the
attackers. Four Blenheims were destroyed, five were damaged. No Japanese
planes were shot down and the bombing formation was not disrupted.
Brooke-Popham thought the antiaircraft guns unable to reach the bombers,
but their range was 20,500 feet. Inexperienced crews, the outmoded design,
and the poor aiming capability of the all too few antiaircraft guns led to the
complete failure of the defense. The Japanese hit airfields at Sungei Patani,
Gong Kedah, Machang, and Butterworth repeatedly on the same day. None
had any passive defense except for dispersal parking at Gong Kedah.”

Kota Bharu, on the northeast coast, was also in difficulty. The Japanese
wanted the base to support the 25th Army’s advance. Air attacks began
early in the morning, avoiding the landing field when possible. The Japa-
nese assault force landed on the beach and began to move inland toward the
base under heavy British fire. By late afternoon of December 8, the ground
offensive pressed so close to the perimeter that the RAF evacuated the
base—prematurely as it turned out. While the British moved their 3-inch
AA guns to the south, the Japanese seized their first functioning airfields in
Malaya. No other British air base or satellite field on the east coast had any
antiaircraft defense. Bypassing the nearby but overly vulnerable Gong Ke-
dah, the retreating British aircraft landed at Kuantan, several hundred miles
down the coast.”

On December 9, Pulford tried again to strike at Singora airfield with six
Blenheims from Tengah and Butterworth. The attackers bombed the Japa-
nese aircraft, but found fighters of the 12th Air Group in abundance. With
their sound detectors and searchlights, Japanese antiaircraft units contrib-
uted effective AA fire. Three of the six British planes did not return. The
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TABLE 7

Royal Air Force Strength and Disposition

in Malaya, December 7, 1941

Airfield Squadron No. Type
Alor Star 62 Blenheim 1
Sungei Patani 21 (RAAF) Buffalo
Sungei Patani 27 Blenheim I
Kota Bharu 1 (RAAF) Hudson II
Kota Bharu 36 Vildebeeste
Gong Kedah 100 Vildebeeste
Kuantan 60 Blenheim 1
Kuantan 8 (RAAF) Hudson 11
Kuantan 36 Vildebeeste
Tengah 34 Blenheim IV
Kallang 243 (RNZAF) Buffalo
Kallang 488 (RNZAF) Buffalo
Sembawang 8 (RAAF) Hudson I1
Sembawang 453 (RAAF) Buffalo
Seletar 100 Vildebeeste
Seletar 205 Catalina
Total

Strength
11
12
12
12

6
6
8
8
6
16
16
16
4
16
6
3

158

No. 60 Squadron had arrived from Burma for bombing practice, and was re-
tained in Malaya on the start of the war with Japan. About the middle of December
the personnel returned to Burma by sea, the aircraft remaining in Malaya to replace

combat losses in other squadrons.

Hurricane fighters did not arrive until January 1942, because of demands at

home and in the Middle East.

There were two maintenance units, No. 151 at Seletar and No. 153 at Kuala

Lumpur.

Reserve Aircraft in Malaya

Blenheim I and IV 15
Buffalo 52
Hudson 7
Catalina 2

Total 88

Source: Kirby, The War Against Japan, Vol 1.




TaBLE 8

Antiaircraft Artillery Forces

Singapore Malay Peninsula
1st HAA Regt (Less 1 Btry) Butterworth -~ 1 Lt. AA Btry
2nd HAA Regt (Less 1 Btry) Alor Star - 1 Lt. AA Btry
3rd HAA Regiment Sungei - 1 H.A.A. Btry
3rd Lt. A.A. Regt (Less 1 Btry) Gong Kedah - 1. H.A.A. Btry
1st AA Regt (Indian Army) Kota Bharu - 1 H.A.A. Btry
5th Searchlight Regt

Heavy AA regiments normally had guns in 3 batteries of 12 guns each but this varied
by type of gun in use and location of the unit. Both 3-inch and 3.7-inch weapons

were in Malaya.
The light AA regiment was assigned 3 batteries of 18 Bofors guns.

Sources: Kirby, The War Against Japan, Vol 1
Percival: Second Supplement to The London Gazette, No. 38215, 26 February 1948
Japanese Monograph No. 68: Report on Installations
and Captured Weapons, Java and Singapore.




Base
Alor Star
Butterworth*
Jabi
Lubok Kiap

Penang

Sungei Patani
Gong Kedah
Kota Bharu
Machang
Kuantan

Ipoh

Kuala Lumpur
Kluang*

Kahang

Kallang
Seletar

Sembawang
Tengah

* Eight Bofors guns arrived at Butterworth on the morning of December 10; a

TABLE 9

Major Malayan Air Installation Defenses
December 8, 1941

AA
Guns
4x 3" guns
None
None
None

None
7x3.7" guns
2x 3" guns
4x3" guns
None

None

None

None

None

None

Dispersal
Capability
Complete
Not complete
None
None

None

Almost complete
Almost complete
Almost complete
None

Complete

None

None

Complete

Complete

%
*%

8 x 40-mm Bofors

* ¥
%%k

Singapore Island
Complete
Complete

Complete
Partly complete

Runway
Surface
Hard
Hard, being extended
Graded, not surfaced
Partly surfaced,
partly graded
Grass
Grass
Hard
Grass
Hard
Grass
Grass and hard
Grass
Grass, hard surface
under construction
Grass

Grass

Grass
Grass
Grass and concrete

battery of guns arrived at Kluang on or about December 28.

** AA protection was provided by Singapore and Naval air base air defense

guns.

Sources: Maltby, Third Supplement to The London Gazette, No. 32816, 26 February 1948
RAF Narrative (Draft), The Campaigns in the Far East, Vol |




TasBLE 10

Japanese 3rd Army Air Corps
(Lt. Gen. Michiyo Sugawara)

Unit Aircraft Type*

3rd Air Group (Brigade)
59th Air Flt (Regt) Model 1 (Oscar) and

Model 97 (Nate) Ftrs
27th Air Flt Model 99 Bombers (Lily)
75th Air Flt Model 99 Bombers
90th Air Fleet Model 99 Bombers

7th Air Group

64th Air Fleet Model 1 and Model 97 Firs
12th Air Fleet Model 97B Bombers (Sally)
60th Air Fleet Model 97B Bombers
98th Air Fleet Model 99B Bombers

* Allied code names for Japanese aircraft appear in parentheses.

12th Air Group
1st Air Fleet Model 97 Fighters
11th Air Fleet Model 97 Fighters
15th Independent Air Fleet
50th Recon. Sq. Model 97 and 100 Bombers (Helen)
51st Recon. Sq. Model 97 and 100 Bombers
Other Assigned Units
81st Air Fleet Model 97 and 100 Bombers
(Recon)
15th and 7th Air Model 97 Transports

Transport Units

83rd Indep. Air
Unit (Recon)

Antiaircraft Artillery Forces

20th AA Regt
32nd AA FId Battalion [4 companies each, armed
36th AA Fld Battalion with 20 and 25-mm automatic

cannon and 75-mm heavy guns.}

Sources: Japanese Monograph No. 55, Record of Southeast Asia Air Operations

Numbers

28
25
23

41
27
60
42

42
39

26

55

3 Recon
Squadrons
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TABLE 11

Japanese Navy 22nd Air Flotilla
Rear Adm. Sadaichi Matsunaga

Malaya Operation Strength

Type O Fighters (Zeke or Zero) 36
Light Attack Bombers

Land Based 96
Reconnaissance

Aircraft, Land Based 9

21st Air Flotilla Units
(Attached for the Operation)
Light Attack Bombers,
Land Based 4?2

According to Lt. Gen. Saburo Endo, Commander of the 3rd Air Group, the total

Army and Navy air strength on December 8, including reserve aircraft, was about
800.

Sources: Japanese Monographs, No. 55, Record of Southeast Asia Air Operations, and No.
107, Malaya Invasion Naval Operations
Kirby, The War Against Japan, Vol 1
Endo Interrogation, Interrogation No. 278, USSBS, Pacific

ease with which the Japanese brought AA battalions to their bases indicated
their capacity to move equipment and supplies quickly.?

Continued southward pressure by the Japanese on both sides of the
mountains made the RAF’s position extremely tenuous. On the ninth, at
noon, the first Japanese bombing raid hit Kuantan air base. After the high
and low level attacks, the Japanese naval pilots reported fierce antiaircraft
fire. Since Kuantan had no protection, the source of the fire is uncertain,
but it may have come from the rifles and machine guns of the 5th Sikhs,
providing the ground defense. Perhaps it was imagination, stimulated by the
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sense of danger felt by the pilots. Another Japanese attack on Butterworth
at five that afternoon disrupted the imminent departure of another flight of
Blenheims for Singora. The eight Bofors guns sent by the 11th Indian Divi-
sion were just being set up, and could not influence the fight. At about the
same time, British Air Headquarters decided that an evacuation of all the
northern bases was necessary. Most of the squadrons there no longer ex-
isted; the RAF north of Singapore was largely a reconnaissance agency.”

Japan’s Nate and Zero fighters were a complete surprise to British
pilots. The high performance aircraft quickly destroyed the Buffaloes, leav-
ing the Blenheim bombers unescorted and vulnerable. Although most Brit-
ish pilots were unaware of the existence of the Japanese fighters on
December 8, a great deal of information about a Zero shot down in China in
May 1941 reached Air Headquarters Far East in Singapore months before
the Japanese attack. By the end of September, the British knew the aircraft’s
range, speed, and armament and oxygen arrangement, yet none of this was
given to the aircrews because there were no intelligence officers in the flying
squadrons. The small intelligence staff at air headquarters was simply un-
able to make up for the inadequacies caused by poor prewar staff organiza-
tion and manning.*

Until December 10, the Japanese were wary of the British Far East
Fleet, the battleship Prince of Wales and battle cruiser Repulse and their
supporting destroyers, which could disrupt Japanese naval support and
ground operations in Southeast Asia. That day, the Japanese Naval Air
Force, flying from Indo-China, found the British fleet units off the Malay
coast near Kuantan, and sank both capital ships in two hours. This was a
stunning blow to the British; for Japan it opened new combat options and
allowed them a free hand in advancing on Singapore.” At the end of the first
week’s fighting, the RAF was forced to fall back to Kuala Lumpur airfield.
Here the retreating Indians, British, and Australians assembled their
fighters and supporting antiaircraft weapons. Gunners manning six 3.7-
inch, four 3-inch, and eight Bofors guns along with the pilots of the Royal
Australian Air Force’s No. 453 Squadron, flying Brewster Buffaloes, fought
Japanese fighters and bombers attacking the airfield. By nightfall of the
22nd, only three of the original fifteen fighters were able to fly, and the field
was abandoned the following day to a much superior Japanese air force
operating from nearby captured British fields. The remnants of the RAF
were now centered on the reputedly impregnable Singapore Island.*

Air defense of the four bases at Singapore itself benefited at first from
their distance from the fighting, radar warning, modern airfields, and the
antiaircraft guns protecting the city and the naval base. Of the 172 heavy and
light AA guns in the colony, more than half were in the Singapore area on
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December 8.* The forces retreating to the city brought back many of the
weapons that had been deployed up-country, but the most serious problem
continued to be a shortage of fighters. Japanese ability to repair and use
abandoned British air bases added to the difficulties facing Singapore’s
defenders. While the retreating RAF was able to remove spare parts and
equipment, large stocks of gasoline and bombs were left behind.”

Throughout the remainder of December, combat losses reduced the
Commonwealth squadrons to a total of twenty-five bombers and thirty
Buffalo fighters, all based at Singapore. Acting in support of the prewar
mutual assistance plan, the Dutch East Indies Air Corps sent fifteen Martin
B-10 bombers and a squadron of Buffaloes. The Air Ministry in London
ordered reinforcements from the Middle East: fifty-two Hudson III
bombers, and fifty-one Hurricane fighters. The convoy carrying the crated
Hurricanes arrived on January 13, and they were ready for use by the 20th of
the month.*

While awaiting the reinforcements, British night air strikes at Japanese
occupied bases continued at every opportunity. Because of the heavy losses
of Blenheims, attacks were small and sporadic. Most were made before
dawn, timed to take advantage of darkness and to arrive when the Japanese
planes were on the ground. Some raids were effective. One attack on Sungei
Patani during the night of December 27-28 destroyed seven Japanese
fighters and damaged ten fighters and bombers, but the RAF flew only
eighty sorties between December 20 and January 15. The Japanese did not
take the RAF lightly. General Saburo Endo, commander of the Japanese 3rd
Air Group at Sungei Patani, was very concerned lest his unit’s strength be
badly depleted. The RAF pilots, flying over familiar territory, found their
targets fairly easily. Detection and warning, not a strong feature of the
Japanese Army Air Force in 1941, was inadequate or nonexistent at their
newly captured bases. Japanese operational records did not completely re-
flect their losses on the ground, yet they easily replaced aircraft from depots
in Indochina and Taiwan. The British had no replacement aircraft easily
available to them and had to depend on those that arrived in midmonth.?

Early in January the Japanese began concerted attacks against air-
dromes in the Singapore area. By this time, the retreat down the peninsula
put most of the ground observers out of business. The incomplete radar net
could not provide more than thirty minutes warning of bombers at 24,000
feet; it took longer than thirty minutes for the Buffaloes to reach that
height. The heavy guns could engage immediately, yet the 3-inch pieces on
hand could not reach this altitude.*

* A Japanese survey in May 1942 reported the capture of 152 antiaircraft guns in Singa-
pore. Seventy-six were Bofors guns, the rest assorted heavy weapons.

108




MALAYA AND MALTA

On January 20th, the new Hurricane squadrons began flying intercept
missions from Seletar, Kallang, and bases in Johore State. Heavy Japanese
attacks on Singapore’s air bases did not allow full, effective use of the new
units, however. Bomb damage was severe, and native labor for repair disap-
peared; British airmen, soldiers, and civilians had to be diverted to the
work. Aircraft shelters were both inadequate in number and protection. To
complicate matters, bomb damage at Kallang, built on reclaimed swamp
land, could not be easily fixed. Water and mud seeped up from bomb
craters, and elaborately reinforced gravel fill was needed to stabilize the
repaired surfaces. All was not yet lost, however. The new Hurricanes im-
proved the RAF’s defenses. Many of the pilots who arrived to fly them were
veterans of the Battle of Britain. The skilled fliers and first rate fighters
began to take a sharply higher toll of Japanese aircraft.”

Relentless pressure by the Japanese Army forced the British south once
again. Between January 23 and 25, the airfields at Kahang, Kluang, and
Batu Pahat, all equipped to handle Hurricanes, were abandoned. Kluang
and Kahang possessed protected dispersal parking; Seletar, to which the
Hurricanes were now restricted, was not as good. Work had begun late in
December to build six dispersed emergency landing strips on Singapore
Island, but air attacks were so severe that none was completed. Because of
the poorly designed and protected parking at Singapore’s four main bases,
Japanese raids destroyed many airplanes on the ground. Singapore’s air
bases were protected by the heavy AA guns defending the naval base and
city. Only Seletar had its own Bofors guns. Yet the Army’s heavy antiaircraft
weapons were remarkably ineffective. Japanese airplanes crossing the island
rarely broke formation under fire. One battery of the 5th Battalion, 16th
Heavy Anti-Aircraft Regiment, with four new 3.7-inch guns, had no usable
height finding equipment. The height finder pedestals had been sent by
mistake to the Middle East, and there were no replacements.*

During the latter part of January, sixteen to twenty Hurricanes oper-
ated each day. Normally, the Japanese aircraft outnumbered the defenders
during a raid by anywhere from six to one to fifteen to one. Congested
aircraft parking made for easy targeting and increased the danger of damage
from secondary explosions and fragmentation during a raid. The scheduled
arrival of carrier borne Hurricanes promised more serious crowding. Air
Marshal Pulford had no choice but to remove some of the flying units to
Sumatra.®

The first squadrons to leave Malaya were the Dutch bombers. Then on
January 27, three RAF squadrons moved to Palembang airfield on the
Dutch East Indian island of Sumatra. The RAAF’s reconnaissance units
remained in Malaya, as did a few Hurricanes to serve as an advance fighter
force. The Singapore airfields would now be used primarily as service and
ground alert locations. The withdrawal of the Army to Singapore Island on
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January 30 put three of the four main fields there in range of Japanese
artillery in Johore. Although the RAF continued some flying from Kallang
until February 10, for all practical purposes air defense of the remaining
bases was no longer possible.*

Just before the surrender of Singapore, Group Captain Rice, the air
defense commander, estimated that the British destroyed about 180 Japa-
nese aircraft in counterair strikes on Japanese bases. A further 130 were
destroyed in aerial combat, most by the Hurricanes. The effort was not
enough. A modern fighter force did not arrive until the campaign was nearly
over, and it did not have secure bases from which to operate. An adequate,
coordinated air defense was never in place, and the bases became littered
with damaged and unflyable aircraft. Once the Japanese seized the initiative
and ousted the RAF from its northern bases, they did not lose air superior-
ity.»

The improperly sited British air bases could not be protected against
Japanese ground or air attack. Without sound interservice planning in the
thirties, the RAF built such bases as Kota Bharu near invasion points on the
Malay Peninsula instead of inland where terrain and vegetation could favor
ground defense and help disguise the installations from air observation.
When Japanese air superiority forced the RAF out of the northern bases,
the Army further spent itself in vain attempts to deny them to the enemy.

The many long standing problems affecting defense in Malaya and the
tyranny of logistics in a global war acted to British disadvantage. Japanese
planning and execution in the Malay expedition demonstrated a unity of
purpose unmatched in their opponents. Battles over England and Malta and
in North Africa absorbed most of the first-rate Hurricane and Spitfire
fighters. When new airplanes could be spared for Malaya, the Japanese
firmly held air superiority. Antiaircraft artillery reinforcement units arriving
in January 1942, were hardly organized for combat before they were swept
into prisoner-of-war cages.* The British found themselves at the end of a
very long supply line with obsolete aircraft; they were outnumbered by a
much more modern and determined air force, one which they did not under-
stand. The Japanese were able to fly from airfields and depots adjacent to
the theater of operations. As the Japanese Army advanced south, the British
could not continue flying from fields threatened by air and ground attack.
Japanese squadrons, on the other hand, took over airdromes abandoned by
the RAF and protected their new bases. The most costly prewar British
mistake was the disparagement of Japanese ability and equipment. Air Vice
Marshal Paul Maltby, who took command of the RAF in southeast Asia
when Pulford died while evacuating his headquarters to Java, realized too
late the ability of his enemy. Maltby noted that “the speed and aggression of
his follow-up [to each successive thrust south] came as a surprise.” Even so,
had the British applied the air defense lessons taught them during the cam-
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paign in France and the Battle of Britain, they could have given a much
better account of themselves.”

As in France, the RAF’s bases in Malaya were grossly underprotected.
Antiaircraft weapons were not sufficient in either quality or quantity, radar
surveillance was largely nonexistent, and Group Captain Rice’s air defense
control center in Singapore, once it began a rudimentary operation, lacked
the information and communications needed to launch and control even the
small fighter force at its disposal. Moreover, it is doubtful the center had
firm command of all the air defense assets. The longstanding interservice
bickering probably insured that it did not. This situation existed more than a
year after the Battle of Britain had demonstrated conclusively that such an
arrangement was essential.

The complicating factor least apparent on the surface was the failure of
the three services to cooperate fully in preparing the defense of Malaya. Air
Marshal Brooke-Popham found that welding the three forces into a cohesive
entity was one of his most pressing jobs in late 1940. Months passed before
he was able to see results in the attempt to unify his organization. Jealousy
and a decided tendency to work within their own spheres of operation
characterized not only the relations between the military services, but also
between the military and civil authorities as well. The result was the frag-
mented effort at defense clearly visible in the precarious position of the air
bases.®

Inadequate early warning, uncoordinated antiaircraft gunfire with
questionable accuracy and rate of fire, poor facilities for protecting ground
assets from blast and bomb fragment damage, and a lack of modern fighters
and AA guns were all symptoms of difficulties which could not be corrected
in the few weeks available before the fall of Singapore. The failure to come
to grips with problems seen emerging years before, when the need of a
Commander-in-Chief Far East was first debated, created a situation fraught
with disaster fully realized in the course of events.

The Siege of Malta, 1940-1942

Even as the drama of Singapore played itself out, Malta was entering a
new phase of its own siege. At five o’clock in the morning of June 11, 1940,
Italian bombers attacked Hal Far airfield and Grand Harbor and continued
a sporadic and intermittent air campaign against the island for six months.*
In January 1941, Hitler, determined to prop up his Italian ally reeling from
British attacks in North Africa, committed German troops to the desert to
drive the British finally from the Mediterranean and secure Axis predomi-
nance there. The Luftwaffe would protect the shipping lanes carrying Rom-
mel’s supply to North Africa. In May, having momentarily subdued the
island’s defenders, the Germans moved to the conquest of the Balkans, and
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Malta quickly resumed its role as a center of the British sea interdiction of
Axis supply.® Unable to ignore this thorn in their logistical side, the Ger-
mans turned their attention to the island again in December 1941.

Malta resembled Singapore in few respects other than size. Lying some
sixty miles across the Malta Channel from Sicily, its strategic importance
was in its position as the only Allied operational base and refuel point
between the Atlantic and the Middle East during 1941 and most of 1942,
(Maps 9, 10) It was open to attacks by the Luftwaffe and the Regia Aero-
nautica based in Sicily, a half hour from their targets and closer than the
Japanese in Indo-China were to Malaya or Singapore.

The island’s air defenses were almost nonexistent in 1939. Air force
protection consisted of four old Sea Gladiator biplanes found crated in a
warehouse, assembled, and manned by pilots hastily assigned. One regiment
of Royal Artillery heavy antiaircraft provided gun defenses. A prewar plan
called for 4 fighter squadrons and 112 heavy and 60 light guns. Demands of
the British Expeditionary Force in France and home defense, however, made
deployment of the projected force impossible. In July 1940, the Chiefs of
Staff believed they could provide the necessary antiaircraft guns by April
1941, and hoped to send the 4 fighter units as soon as possible. By December
1940, only 1 squadron of Hurricanes was in place along with a squadron of
12 Martin Maryland reconnaissance bombers. Seventy-two heavy and 34
light AA guns made up the remainder of the air defenses.* British naval and
air forces nevertheless invited attack by their effectiveness in sinking 31
enemy ships totaling 101,636 tons through the first five months of 1941,

When the Luftwaffe supplanted the Italians in dealing with Malta,
Fliegerkorps X was based on Sicilian fields with a strength that reached 443
fighters and bombers by the end of March 1941. The fury of their unremit-
ting attack in the first half of the year is clear from the use rates of antiair-
craft munitions on Malta. From January through March, British gunners
expended four-and-a-half times the heavy AA ammunition used in the last
six months of 1940. Light AA artillery fire increased thirty-three times, to
18,660 rounds, for the same period.” A few Hurricanes fitted with fuel tanks
flew from Egypt to Malta, but they could not manage the 1,100 miles from
Gibraltar to the island. RAF bomber and Royal Navy flying boat units
temporarily moved to Egypt in March. Fighter activity continued, but com-
bat losses and operational wear reduced the size of the force. Replacement
fighters sent via the Western Mediterranean had to be shipped most of the
way to Malta on aircraft carriers, which normally launched the planes about
400 miles west of their destination. During April, May, and June 1941, 109
arrived by this route. An attempt in late April to send crated aircraft by ship
failed when the merchantman carrying them hit a mine and sank off Cape
Bon, Algeria. With British offensive capability on Malta eroded and need-
ing aircraft in May 1941 for action on Crete and the projected invasion of
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Russia, the Germans returned responsibility for the island to the Regia
Aeronautica. The Luftwaffe’s first campaign against Malta cost it 60 air-
craft; the Italians lost 16. Royal Air Force losses were 42 fighters and 36
bomber, reconnaissance, and other aircraft. The British continued to use
Malta as a stopping point for flights to the Middle East, and as soon as
German pressure abated, the British bombers returned to the island.®

Given Malta’s ninety-five square mile area and the relatively short range
of the fighters, defense in depth was not possible. Early warning radar was
available, but in early 1941 did not give complete coverage of the air space
surrounding the island, nor could it give accurate heights of targets. British
ground-to-air radio was so poor that fighters could not be directed to loca-
tions far from land. The Hurricane’s moderate rate of climb made it neces-
sary to fly south to gain altitude, after which the flight leaders were
responsible for sighting an enemy and controlling the attack. These maneu-
vers worked well enough for early 1941, but improvements both in the
ground organization and in air tactics were needed to blunt heavier enemy
attacks.®

The Germans made good use of Malta’s reduced circumstances. During
February and March 1941, fifteen of their convoys reached Tripoli carrying
the 5th Light Division with large numbers of vehicles and supplies. During
May the 15th Panzer Division was brought over to complete the Afrika
Korps.® -

In the summer of 1941, Air Vice Marshal Sir Hugh P. Lloyd became Air
Officer Commanding Malta and opened a new phase of defense operations.
Lloyd began heavy improvements to the three active fields at Hal Far, Luqa,
and Takali. A landing strip lay between Hal Far and Luqa at the village of
Safi. At all of the bases there was dispersed parking for about five squad-
rons, but it was generally close to the runways. More parking was needed for
transient aircraft passing to and from the Middle East required protection,
as would any additional aircraft assigned to the island. The terrain and
villages near the existing bases made expansion a difficult undertaking.
Begun in June 1941, the first major enlargement was a series of taxiways
linking Luga and Hal Far via the Safi strip. Construction equipment on
Malta was in even shorter supply than in Malaya. All of the excavation was
done by civilian labor using hand tools and pony carts. The taxiway and
dispersal parking work continued for a year, through the most intense air
bombardment the island experienced. Materials to seal the runway and
taxiway surfaces were almost nonexistent. Rolling equipment was old, too
light for the work required, and in short supply. Nevertheless, the goal was
to build 240 protected parking spots at the three bases by January 1942. All
were to be far enough away from any airdrome so that airplanes were near a
runway only when landing or taking off. In addition, at least two of the
bases, Luga and Hal Far, required longer runways to accommodate bombers
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Grand Harbor, Malta. Damage to dockside structure at left is evident; bomb
throws up spray beyond the harbor breakwater. Imperial War Museum

so that those arriving during a raid would have a choice of landing sites that
might be relatively free of enemy activity.®

Battalions of infantry and those with time free from other duties
swarmed to the repair work. By May 1942, 43 miles of taxiway were in
service connecting 600 revetted or tunneled parking spots. The runways and
taxiways were not the only projects to be undertaken. Takali airfield lay on
the central plateau of the island and was bounded to the south by a lime-
stone bluff. The face of the bluff was ideal for building underground shops
where extensive repair work could be carried out in safety. To exploit this
advantage, the British began to dig a number of caves and connected them
to the airfield by both road and taxiway. A cave cut into the wall of a ravine
at the end of Luga’s runway accommodated a large engine and instrument
repair shop. One of the most important projects was the preparation of
several underground radar operations rooms and space for an air defense
control center. The latter was in a cavern dug out of the hill overlooking
Valetta Harbor. Here all work was done by hand. Workers cleared debris
from narrow air shafts by loading rock in buckets that were hauled by hand
to the surface. In addition to underground shops, the RAF dug into the cliff
face to create protected parking spaces. The rock, however, would not sup-
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port the large undercut areas needed, and the excavations were not used for
operational aircraft. The work was not entirely in vain as derelict aircraft
were parked there and often fooled the attacking Germans.*¥

Blast shields were also necessary around each parking space and to
protect precious construction equipment. Work had to be done by hand,
with laborers piling rock, earth or, more often, filling 5-gallon gasoline cans
with rubble, then stacking and wiring them into place. A single revetment
for a Wellington bomber required 60,000 such cans and took 200 men
working 9 hours a day 3 weeks to complete. All of the service equipment and
two steam rollers essential to bomb damage repair needed similar protective
revetments. Steady work was not possible as the airfield commander di-
verted men to repair bomb damage and craters on airfields. In late 1941,
weeks went by with no progress in dispersal construction. Lioyd fretted and
fumed, but there was nothing he could do; day and night bombing attacks
required constant repair work. The civilian labor force quickly fell behind in
the task and men from the infantry brigades on the island were pressed into
service. Workers, military and civilian alike, were additionally hampered by
an inadequate diet, the result of the Axis blockade of Malta. From October
into the new year the three airfields remained open except for a few short
periods.*®

The control of the defense improved amid the continuing expansion of
installations. Late in 1941, the Air Defense Operations Centre moved into
expanded underground quarters that held the fighter operations controller,
antiaircraft artillery control room, and radar filter center. It was not until
February 1942, however, that the fighter operations room was completely
organized and staffed with experienced controllers. After that, the joint
facility greatly increased efficiency. Drawing on experience from the Battle
of Britain, there was now direct liaison between all of the functions and their
administrative and communications support. RAF squadrons, Fleet Air
Arm units, and the antiaircraft artillery all came under Lloyd’s control.
Defense of the air bases required an ability to intercept an approaching
enemy with fighters directed by radar. Ground weapons engaged the enemy
that got past the fighters. Damage repair was directed where needed immedi-
ately after an attack. All of the functions required constant coordination by
a central authority well versed in the needs of air operation and ground-air
cooperation.” .

While air base construction continued, the island’s bomber and tor-
pedo aircraft and submarines from the naval base kept up steady attacks on
Axis shipping bound for Africa. The British estimated that between July
and December 1941, they sent down another 581,000 tons of shipping with
Rommel’s supplies. German leaders began seriously to contemplate invasion
in late 1941, but concluded that the Italians were not equal to the task of
subduing the island’s defense.®
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Scenes from the Siege (Clockwise from above) Repairs to taxiways on Malta
used extensive hand labor. (2) Revetments of cut stone, sandbags (3), and later,
rubble filled jerry cans (4) were common. A Hawker Hurricane is fueled by
gravity feed tank in protected emplacement. (5) Bristol Beaufighter in revetted
stand at Takali airfield. Imperial War Museum

.







TaBLE 12

Royal Air Force, Malta

Order of Battle
1941-1942

January 1941

No. 261 Sq. Hurricanes-12
No. 228 Sq. Sunderland Reconnaissance Flying Boats-5
No. 69 Sq. Maryland Reconnaissance Bombers-4
No. 148 Sq. Wellington Bombers-12
No. 830 Sq. Swordfish Torpedo Bombers-10
(Fleet Air Arm)
January 1942
No. 126, 185,
249 Sgs. Hurricanes - 16 planes each
No. 1435 Flight Hurricanes - 4 planes
No. 69 Sq. Maryland and Beauforts Reconnaissance
Bombers-8
No. 21 and Blenheim Bombers - 12
107 Sqgs.
No. 37 and 40 Wellington Bombers - 18
Sgs.

No. 828, 830 Sgs.

Albacore and Swordfish Torpedo Bombers - 20
(Fleet Air Arm)

Sources: Richards and Saunders, Royal Air Force 1939-1945, Vol 11.
Playfair, The Mediterranean and Middle East, Vol 11.

Report, RAF Operations in the Western Desert and Eastern Mediterranean.




TABLE 13

Order of Battle
Malta Antiaircraft Defenses
November 1941

10th Heavy Antiaircraft Brigade
2nd Heavy AA Regt.}

11th Heavy AA Regt. Royal Malta Artillery
4th Heavy AA Regt.

7th Heavy AA Regt. Royal Artillery

10th Heavy AA Regt.

Each regiment was assigned 24 guns, either 3.7-inch or 4.5-inch. Regiments were
divided into three batteries, each battery consisted of two troops of four guns per
troop.

7th Light Antiaircraft Brigade

3rd Light Antiaircraft Regt., Royal Malta Artillery
Four batteries with 72 Bofors guns assigned

32nd Light AA Regt.
65th Light AA Regt. Royal Artillery
74th Light AA Regt.

Each Royal Artillery Regiment was assigned three batteries of three troops each, with
six Bofors guns per troop.

225th Light AA Battery, Royal Artillery

14th Heavy AA Battery (Relief), Royal Malta Artillery

Sources: Playfair, The Mediterranean and Middle East, Vols 11 and III.
Attard, The Battle of Malta
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TaBLE 14
Luftwaffe Order of Battle
Sicily
(Fliegerkorps II)
March 1942
Type of Unit Type of Aircraft No. of Aircraft

Long Range Recon.

Staffel Ju8s 17
Single Engine Fighter

Geschwader,

Organized in four

Gruppen Mel09f 146
Twin Engine Fighter

Gruppe Mell0 19
Night Fighter Gruppe Ju8s8 14
Bomber Geschwader

Organized in five

Gruppen Ju88 131
Dive Bomber Gruppe Ju87D _ 25

Total 352

Source: Felmy: “The German Air Force in the Mediterranean Theater of War”

On November 28, Field Marshal Albert Kesselring of the Luftwaffe arrived
from Russia to become Commander-in-Chief South (Oberbefehishaber
Siid) with authority over all operations in the Mediterranean area. He also
commanded Fliegerkorps II, transferred from Russia. Fliegerkorps X con-
tinued to operate in the eastern Mediterranean. On May 6, 1941, The Ger-
mans rescinded a directive from the Luftwaffe’s Chief of Staff making
German air units on Sicily subordinate to Italian Air Force headquarters.
Destruction of the RAF’s air and ground operation on Malta became first
priority for the Germans.*' Kesselring planned a three-phase air operation to
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destroy the British defenses and open the island to invasion. First, he
planned to neutralize the antiaircraft guns. By forcing the gunners to inten-
sify their fire for a period of several days, Kesselring believed, they would
exhaust their ammunition, and the Axis blockade would prevent the arrival
of replenishments. This was sound in theory, but the Germans were unaware
of the large stocks of AA shells on Malta, enough for three months of
defensive operations and 1,000 rounds per gun in an invasion reserve. Then
he intended to eliminate the fighters and the bombers by severe and contin-
ued air base bombardment. Finally, a series of attacks would reduce the
naval facilities and ports of the island.*

From December 1941 through the following spring, bombardment of
the RAF’s bases increased in both tempo and quantity of explosives
dropped, the result of the better organized and larger force directing itself
against what Kesselring referred to as “that hornet’s nest.”* Axis fliers gave
special consideration to the destruction of the underground areas at Takali.
Ju88s launched rocket propelled armorpiercing bombs, either from a shal-
low dive or on low altitude runs toward the cliff face. German tests led them
to believe the bombs could penetrate from thirty-six to forty-nine feet of
rock before detonation and then collapse the caves. In addition, they
dropped oil filled bombs in front of the entrances to the caves. The oil was
ignited by a fuze and was supposed to flow into the caves, burning the
contents. Neither weapon worked. The limestone was too hard for the ar-
morpiercing bombs, and the oil was absorbed by the crushed rock of the the
tunnels and burned without entering the excavated area. March 20, 1942,
marked beginning of the most violent air attacks on the fortress. For six
weeks, until April 28, the bombing was far heavier than anything directed
against the bases in England during the Battle of Britain. In February, 993
tons of bombs fell on Malta; March’s figures increased to 2,174 tons, and
April’s to 6,728. In April, 1,200 tons of ordnance fell on the three airfields
within few days.*

To oppose the Axis onslaught, Air Vice Marshal Lloyd had an assort-
ment of aircraft. The Hurricanes were Malta’s first line defense. They could
turn inside a German Me109f at moderate altitudes, but could not fly as fast
or handle as well at greater heights. But all the Hurricane’s speed was needed
to catch the Ju88 bombers, and the fighter’s .303 caliber machine guns could
not penetrate the Junkers’ armor. Only the RAF’s few fighters with 20-mm
cannon were superior in this regard. Constant combat rapidly wore down
the Hurricanes, the Wellingtons, and the Blenheims. To repair the fighters,
Lloyd ordered a halt to all major maintenance on the bombers and im-
pressed new aircraft transiting the island en route to the Middle East. Old
aircraft in need of major repair, inspection, and service were sent out, the
new ones kept.*
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One of many Bofors gun crews on Malta stands ready near Valetta. Their
determined defense claimed 1,000 Axis aircraft in two years.
Imperial War Museum

In the midst of all this punishment, the British defenders managed to
strike back. During the winter of 1941-1942, heavy rain made Luga and Hal
Far (Map 11) unusable for several weeks. All working aircraft were scattered
about Takali airfield (Map 12), immobile targets for the Luftwaffe. Hugh
Lloyd surmised that the Germans might have similar problems with mud
and water at their bases on Sicily. British photoreconnaissance reported the
enemy had shifted many of his planes to Catania, Castel Vetrano, and two
other airdromes. Since the RAF had been concentrating attacks on North
Africa-bound shipping and had neglected attacking their enemy’s air bases,
Lloyd also detected in his opponents a false sense of security. On January 4,
1942, flying at no more than one hundred feet, ten Blenheims found the
Germans parked wingtip to wingtip at Castel Vetrano and destroyed thirty
planes while damaging many others. A following attack by Wellingtons set
fire to another fourteen planes and a gasoline storage area. In the confusion
of that night, the RAF set a trap for German bombers returning to Catania.
As German aircraft circled awaiting their turn to land, Hurricanes and two
Fleet Air Arm Fulmar fighters shot down three. As an added benefit to the
British, the German gunners directed antiaircraft fire into the melee, damag-
ing some of their own planes.*
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Such success was rare, and the steady offensive by Field Marshal Kes-
selring continued to reduce Malta’s air defense force. On February 15, only
eleven Hurricanes were serviceable, and the main German effort was more
than a month in the future. German raids were so frequent that the RAF’s
pilots often did not have enough time between attacks to land, refuel, and
rearm. By default, the Germans had no air opposition on those occasions;
only the antiaircraft guns could carry on the fight. Until more British air-
craft reached the island, the overriding problems were fending off German
attacks with ground fire, maintaining airfield operations, and avoiding star-
vation. Kesselring’s campaign had reduced a typical day’s rations to four or
five slices of bread with a thin smear of jam, bully beef at all principal
meals, a still adequate supply of sugar, but dwindling stocks of oil and
margarine. Axis shipping losses declined markedly after mid-February until
only seven percent of German supply vessels bound for Africa were sunk in
April and May.

Antiaircraft weapons on the ground were crucial to the defense of
Malta. The British positioned most of the guns to protect the four main
military areas. No more than ten miles separated major targets. Operating in
an area about one-seventh the size of London, the defenders had to exercise
strict gun control. If flak appeared too early, the Germans chose an alter-
nate target. If it began too late, there was not enough time for British guns
to disrupt the formations. Axis fliers had an advantage because their bomb-
ing effort aimed at a relatively small area; but within the area almost all the
guns waited for the approaching airplanes. Since the antiaircraft defense was
concentrated on less than half the island, at least two and one-half guns
were available for each square mile. By grouping the four-gun batteries to
take advantage of their effective ranges, as many as eighty heavy guns fired
into the air above the most important points. Furthermore, the small size of
the target areas shortened the distance that repair crews had to move mate-
rial, thus allowing the work to be completed quickly. The continuing addi-
tion of dispersal points greatly complicated the targeting tasks of
Kesselring’s staff.*

Before the arrival of gun laying radar, gunners often fired so called box
barrages, where every available gun fired as fast as it could at its own
predetermined point within a defined cube in the sky. The heavy flak the
attackers had to fly through was daunting to any pilot, yet the Germans and
Italians did so repeatedly. Box barrages appeared ferocious, but in reality
were very inefficient. Most of the fire at fixed, predetermined points in the
sky came nowhere near a moving target. Diving aircraft emerging from the
high level barrage met much more effective fire from Bofors guns. Bombing
remained quite accurate, with most of the explosives falling on or near the
targets.”

125




AIR BASE AIR DEFENSE
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By the beginning of 1942, two MKII gun laying radar sets were on
Malta. This equipment provided the distance, bearing, speed of approach,
and elevation, of a formation, and allowed much more accurate concentra-
tions of fire than the box barrage. Air defense controllers had the guns fire
into designated layered zones in the air. Air Marshal Lloyd reserved other
zones for fighters and bombers to give free passage to friendly aircraft,
especially those involved in night raids.®

Malta’s stock of AA ammunition was so great that conservation mea-
sures were not needed until March and April 1942, when fear of an invasion
prompted the desire to keep some on hand for that eventuality. The blockade
reduced new ordnance supplies to that which could be carried by submarines
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and the fast mine layer HMS Welshman. The firing restrictions presented no
serious defense problems. Increased accuracy made possible by the gun
laying radar and firing only by guns in range of the targets compensated for
the reduced volume. During April, antiaircraft gunners claimed 102 victims.
As a result of their mounting losses to AA, the Germans concentrated on
flak suppression. Having calculated that at least 47 guns could reach any
given spot over each sector, the Germans realized they had to reduce the
effectiveness of British gunners. As a result, one-third of all their aircraft in
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British serviceman at Malta airfield contemplates spare rations. The garrison
endured a semistarvation diet during the second year of the siege.

Imperial War Museum

the siege of 1942 went for the AA positions. The attackers tried dive bomb-
ing to destroy the batteries or prevent accurate aiming. Often, time delay
bombs were dropped amid the batteries. The crews then either evacuated the
area, defused the weapons, or, on some occasions, disregarded them. Losses
were sometimes heavy, and whole AA crews were occasionally killed. The
Royal Malta Artillery organized a gun relief battery to replace losses and
provide rest for crews.® :

Well conceived deception schemes forced the enemy to choose among
alternate targets and sometimes bluffed attacking formations into retreat.
An unfinished airdrome at Krendi became a night target and absorbed
frequent attacks. Special teams kept Krendi’s runway lighting working, and
a crew in a protected bunker switched it on as radar reported approaching
formations. The size of the island again became an advantage as the Ger-
man pilots, unable to differentiate quickly, dropped their bombs on what
they mistakenly believed was their target. During the day, Safi strip served as
the decoy when crews shifted irreparably damaged aircraft around the area.
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German bomb leaves smoke column over Maltese airfield, 1942,
Imperial War Museum

These derelicts attracted dive bombers and confused enemy intelligence. An
Italian Air Staff summary stated that the RAF kept the number of fighters
constant at about forty between March 20 and April 10. In fact, many of the
airplanes included in this count were the decoys parked at Safi. Radio
deception played out fictitious fighter unit designations, and radio conversa-
tions between ground stations simulated directions to airborne Hurricanes.
On several occasions, Axis bomber crews listening to RAF frequencies jetti-
soned their bombs and retreated rather than face the imaginary intercep-
tors.®

Among the Axis fliers, the reputation of Malta’s defense forces contin-
ued to grow with each raid. During the spring siege a commonly believed
story held that the British found a dead Italian pilot with a disciplinary
charge sheet referring to some indiscretion for which he had been sentenced
to participate in air raids on Malta.®

Five radar stations detected raiders approaching Malta from Italy or
North Africa. Reports of sightings were relayed to the filter room in the Air
Defense Operations Centre at Valetta. The radar net was invaluable in
scrambling Hurricanes and, later, Spitfires, to intercept Axis formations,
but it often broke down. Technicians trickled in to handle the problems and
continue installing new equipment. In May 1942, the British added night
interception to their defense, using heavily armed Beaufighters that were
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guided to within three miles of their targets by ground control intercept
radar and then took over for final approach with their own airborne radar.*

During more than two years of conflict, the Axis air forces attacked
none of the radar stations. Occasionally a telephone cable connecting the
stations to Valetta and the bases was cut, but this was sheer happenstance
and service was quickly restored. It is difficult to understand why the Ger-
mans left the radar alone. The Luftwaffe had radar in Sicily, used it in their
own base defense, and regularly tracked RAF flights around Malta. On one
occasion in April, they detected a flight of 47 Spitfires ferrying in from the
American carrier USS Wasp and sent Ju87s and Ju88s that destroyed two
RAF planes and damaged six shortly after the fighters landed. Jamming
attempts from Sicily were common and caused some problems for the RAF’s
operators. In November 1942, the Germans used radar and flak to protect
their airfields in the Bizerte -Tunis area, so their tactical air forces were by no
means ignorant of its value. Apparently, Kesselring still had not realized
either the full importance of radar to tactical warning and aircraft control,
or the fragility of the equipment as demonstrated during the Battle of
Britain, in which he was one of the Luftwaffe’s senior tactical com-
manders.* On Malta, some radar rooms were under many feet of rock, but
the antennae were on the surface and could not be protected. Without them,
radar could not function, aircraft could not be controlled effectively, and
gun crews would have to remain on alert almost constantly, an extreme strain
that could quickly reduce the undernourished men to uselessness. The Ger-
mans may have believed that jamming alone was a sufficient countermea-
sure, but if so, it was a serious error, as they did not know what
countermeasures the British might use. The most likely explanation was the
German air leaders’ inability to absorb technical information and apply it to

* By 1942 the British had discovered widespread use of radar in Germany but were, as yet,
unable to neutralize it. Not having faced bombing efforts against the home radar, the Germans
may not have disseminated either warnings to protect the units or staff opinions on how best to
destroy an enemy radar. See F.H. Hinsley, et al., British Intelligence in World War I1, 3 volumes
(New York: Cambridge University Press, 1979-1984), Vol. I, pp 238-257. Postwar German
discussions of the Malta campaign did not mention radar as a target. See Helmuth Felmy, GAF
in the Mediterranean Theater of War, USAF Historical Study 161 (Maxwell AFB, 1955), and
Albert Kesselring, Kesselring: A Soldier’s Record (New York: William Morrow and Company,
1954), Ch 13 and 14. The Italian versions of the plan for capturing the island did not mention
radar as a target. Kesselring’s plan directed jamming of radar, but did nct discuss British
antijamming measures or prelanding attacks on radar. Generals Paul Deichman and E. A.
Marquard, in their reconstruction of German target selection methods, did not list a specific
target category for radar stations. Other categories, such as communications stations, appar-
ently included radar. Deichman and Marquard listed the type of weapon preferable for attack-
ing radar stations, but did not tell when it was added to the weapons list. See USAF Historical
Studies 186 and 187. Writing after the war, Kesselring spoke of disabling radar by seizing the
stations with paratroops. See 4 Soldier’s Record, pp 68-70.
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tactical situations. The same failing that plagued their efforts during the
Battle of Britain haunted them at Malta.®

Throughout 1941 and 1942, British intelligence helped keep Malta
fighting, especially by predicting movements of enemy convoys to North
Africa. Lloyd withheld attacks on Italian shipping until an independent
source was found to duplicate the information, thus protecting ULTRA and
other eavesdropping activities. In addition to the Enigma decrypts, the Brit-
ish regularly read the Italian medium and low grade naval codes, and the
RAFPF’s Y-Service teams analyzed radio messages throughout the Mediterra-
nean area. Radio intercept, however, yielded little information of direct help
to Malta’s defenders. Most of the message traffic to and among the German
air bases on Sicily went by cable and could not be intercepted. The attacks
on Malta were so frequent and intense that even if specific times and routes
of raiding formations were known, it could have added little to the effort.
Radar warnings were a more significant factor because they gave immediate
information of course and altitude exploited by the Spitfire’s high speed,
rate of climb, and its heavier armament.%

Because of the intense pressure on the air bases, fighter wastage was
great. The number of serviceable fighters fluctuated, often declining to as
few as five. The British pilots contended with almost 500 German and
Italian aircraft. Many times when British fighters were too few or the pilots
exhausted, the antiaircraft guns bore the defense burden. During April there
were 248 air raid alerts on the island, during which the Axis hurled 5,715
sorties at the island. Malta’s heavy guns fired 72,053 rounds, the Bofors
guns 88,176. The intensity of the fire and the accuracy of the Bofors
gunners made the enemy release bombs at altitudes of 5,000 to 6,000 feet,
not the optimum for dive bombing accuracy and one of the reasons why flak
suppression was not as effective as it should have been. Heavy defensive fire
notwithstanding, by early May the Axis had curtailed Malta’s offensive
power and much of her air defense. Rommel’s drive toward Egypt had
isolated the island yet more, but the air bases did not stop operating except
for short periods of restoration after each attack. Some days flying halted to
allow the mechanics an opportunity to ready more planes and create a more
potent force. Use of the island as an air staging area did not cease. Almost
half the aircraft replacements sent to Egypt and the Middle East in 1941 and
1942 used Malta’s bases.®

On May 9, 1942, Malta’s air operation was again reinforced, this time
with 64 Spitfires flown from the carriers USS Wasp and HMS Eagle. Recep-
tion preparations were much improved and the arriving Spitfires orbited at
very low altitude under protection of Bofors guns while waiting to land.
This time the Germans attacked Hal Far, not Takali where the new Spitfires
were. The airplanes were serviced and flew 74 interception sorties the same
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Maltese terrain, with numerous depressions and stone walls, presented a for-
bidding aspect to a prospective German glider invasion. Imperial War Museum

day. On May 10, the Welshman arrived at Valetta with a 340-ton cargo of
airplane parts, some AA ammunition and a small amount of food.®

On May 10, Kesselring believed the island’s defenses neutralized. Hun-
ger and stress achieved what the air raids could not. Much of Fliegerkorps 11
was transferred to Libya and the Luftwaffe once again shared responsibility
for the island with the Italian Air Force. Rommel’s advance opened the port
of Benghazi, and when the Germans captured Tobruk on June 21, Axis
supply convoys could sail farther east and avoid attacks from the island’s
bomber force. Unfortunately for the Axis powers, their plan for the seizure
of Malta was not carried out. German leaders remembered the high costs of
taking Crete in May 1941, when two German airborne divisions suffered
almost 4,000 casualties and lost a large number of JuS2 transports and
gliders. Goering especially had little desire to lose more of his prized para-
troops. Believing that shipping supplies to Tobruk and Benghazi was more
efficient than seizing Malta, he would not authorize the operation. The
British continued to threaten Rommel’s supply line and ultimately the short-
age of material helped force him out of North Africa. That Malta could
have successfully resisted an invasion in May or June 1942 is difficult to
imagine. The demonstrated excellence of leadership and determination of
the garrison would have exacted a higher price than Kesselring believed, but
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the defenders were in such serious straits that had he attempted the invasion,
he would probably have succeeded.™

Because the Axis hesitated, the British could again reinforce their base
defenses. On May 18, seventeen Spitfires arrived, increasing the number of
fighters on the island to more than a hundred. The bomber squadrons were
restored to full strength and returned to the offensive against Africa bound
shipping. Transfer of the Luftwaffe’s forces away from Sicily and the re-
newed strength of the Royal Air Force returned local air superiority to the
British. The Axis opportunity to seize the island lapsed. Though they hotly
contested the relief of the island by convoys in June and July, the Axis could
no longer support the simultaneous campaigns in North Africa and Russia
and continue the aerial destruction of Malta; the island’s worst trial was
over.”!

Comparison of the Campaigns

A study of air base air defense during the Malayan and Maltese cam-
paigns shows that neither of these British bases was ready for war when
hostilities began. Malta had the nine months from Germany’s invasion of
Poland to Italy’s declaration of war to prepare. Singapore had less than a
day after Japan’s attack on Pear] Harbor, but British leaders should have
fathomed Japan’s intentions long before the bombs began falling. In both
instances, war priorities directed resources to other theaters, primarily home
defense. While planning was done before fighting began, in neither case was
it adequate. In Malaya, defense preparations underway on December 8 were
far from complete. Lack of dispersals, revetments, modern fighters and
antiaircraft weapons, and poor intelligence and command and control plan-
ning were the most deficient areas.

At Malta, the planning for AA and fighters to be based on the island
also proved deficient. Large increases in force size and constant resupply
were necessary. Few passive defensive measures, such as underground facili-
ties, were complete. Almost no blast shields and little dispersal parking were
ready in June 1940. Construction began in earnest only after large scale
bombing by the Germans in 1941. The need to repair while constructing new
defenses put a very heavy strain on the engineers.

The garrisons of both islands had several airfields to defend, Singapore
four and Malta three. Both commands placed heavy reliance on antiaircraft
guns for air defense and heavy gun density was roughly equal. Singapore
had three guns per square mile, Malta two and one-half for the critical
castern part of the island. Half of Singapore’s heavy guns were the old 3-
inch type; all of Malta’s were modern 3.7-and 4.5-inch. Gun laying radar
was used to assist AA in both locations.”” The number of Bofors 40-mm
guns available in Malta and Singapore differed significantly. There were 234
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protecting the Maltese targets; no more than 76 were in use by the Singapore
garrison. With great accuracy and a high rate of fire, these weapons instilled
fear in German and Italian fliers. Between June 1, 1941, and mid-July 1942,
the defenders shot down 693 aircraft during attacks on Malta. By October
13, 1942, 1,000 were claimed by fighter and gun defenses during 28 months
of war. The antiaircraft score was heaviest in April 1942, when gunners
believed they had accounted for 102 raiders.™

The most striking dissimilarity between these two cases is in the varying
determination among the military forces and civil governments to keep the
air bases functioning. The British never viewed the prewar threat to Singa-
pore as seriously as that to the United Kingdom itself and misjudged Japan’s
intent and strength. They allocated fewer resources to the Far East. The
Japanese as a consequence drove the thinly spread British defenders in
Malaya 400 miles down a peninsula thought to be impassable. The de-
fenders of Singapore were exhausted and much of their equipment had been
left behind as they scrambled south. The Japanese used British bombs and
gasoline abandoned at several northern bases in their final bombardment of
the airfields, ports, and Army positions on Singapore Island. Stunned by
the brilliance of the Japanese concept and the enormity of their losses, the
leadership lacked the will to defend Singapore and in any event had lost
much of the means to do so. The senior British leaders failed to organize a
coherent defense of the island and the adjacent part of Johore so vital to its
protection.™

The leadership on Malta was totally different, buoyed by a number of
factors, not the least of which was a psychological one. The island was a
vital link to Egypt, the Middle East, and India, and the British were deter-
mined to hold it. Not having seen their forces retreat in disorder while trying
to protect a land mass like Malaya, Malta’s commanders did not adopt an
attitude of inevitable failure. Even under the most intense bombing, Royal
Air Force pilots and mechanics and Army artillery gunners resisted fiercely.
Airplanes frequently arrived from England and Egypt, and the island’s
garrison never lost communication with other British forces. In Malaya, a
growing feeling of isolation and abandonment eroded morale as the battle
progressed. Even while training to fight an invading force, thousands of
soldiers joined the civilians and airmen in patching Malta’s taxiways and
runways. Malta’s weapon batteries fought for two years, and there were few
glaring failures such as the lack of critical parts for height finding equip-
ment that prevailed at Singapore. The consistent willingness of Malta’s
population to repeat the repair jobs and the proximity of other British and
Allied forces were the keys to success.™

The disparity in tonnages of bombs dropped was striking. Between
March 12 and May 10, 1942, almost 10,000 tons of bombs fell on Maltese
bases, an average of over 160 tons a day. On some peak days, the three
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airfields absorbed 600 tons of explosives.” Air base attacks by the Japanese
were never as severe. During the fifteen days of the final attack on Singa-
pore, the Japanese 7th Air Group dropped 773 tons of bombs on all targets,
including those at sea. The amounts expended by the 3rd Air Group and the
22nd Naval Flotilla were probably similar.”

German and Japanese bombs used in these two campaigns were quite
adequate for air base attacks, except for the destruction of underground
facilities at Malta. The Luftwaffe used mostly 550-pound fragmentation
and high explosive bombs and incendiaries. The Japanese employed gener-
ally lighter weapons and bombs captured from the British. Throughout the
Malta campaign, bombing was consistent; responsibilities for targets were
assigned to specific units, intelligence was good, and the targets were struck
repeatedly in an attempt to prevent recovery of the RAF. Damage caused to
flying fields and parking areas on Malta was quickly repaired. At Singapore,
however, the available work force was too small, and materials were not
readily at hand to accomplish the same results.”

Whereas Malta had a more modern fighter force than did Singapore,
until late April 1942 there were so few planes available, and the odds they
faced were so formidable, that air interception was as difficult there as in
Malaya. Isolation of both Singapore and Malta made reinforcement ex-
tremely difficult, although aircraft carriers could bring replacement fighters
to.within flying distance of both battles. Those sent to Singapore, via con-
voy or carrier, were far too few and arrived too late to be a significant factor.
The fighter replacements to Malta served only to sustain an operational
force of ten or fewer planes through March and most of April 1942. While
never without resources, on some days Air Vice Marshal Lloyd chose not to
commit his handful of fighters and entrusted the defense of the island base
to the guns. Even when a small number of fighters did fly, the British still
depended heavily on ground guns. The artillery gunners and the people who
repaired the airfields, then, were the factors that sustained a minimal base
operation through the most intense fighting.

Malta differed most obviously from Malaya in the courage and deter-
mination of Air Vice Marshal Lloyd, Maj. Gen. C. T. Beckett, the antiair-
craft artillery commander, and their crews who refused to concede the
closing of the air bases. Britain could replace Malta’s aircraft losses only in
small increments, but those few planes at a time, a bristling collection of
antiaircraft guns, and a defensive system proven during the Battle of Britain
were enough to keep at bay an enemy whose Cretan venture left him unwill-
ing to rush into a similar attempt in 1942.
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Chapter V

Campaigns in Africa

For the Western Allies, the two year war in North Africa was the
proving ground for new tactical air warfare ideas and for newly raised units
fresh to combat. By 1942, under the influence of Air Marshal Arthur Ted-
der, British air commander in the Middle East, the RAF’s tactical air opera-
tion was closely aligned with that of the Eighth Army. Both air and ground
defenses drew on each service’s inherent mobility, intelligence gathering and
processing ability and the firepower of fighters and light and medium AA
guns. The desert conflict also made clear the need for dedicated base de-
fense units, organizations that could repel raiders in the air or on the
ground. In addition to fighter squadrons, the Royal Air Force looked back
to the experience of World War I to organize armored car companies for
mobile defense. Later, in Northwest Africa, squadrons of the Royal Air
Force Regiment protected landing fields. In 1942 and 1943, the Americans,
new to the war, adopted some of the proven techniques to defend their air
bases during the Allied drive from the West across French North Africa.

The Axis powers countered with forces that were so skillfully used that
at times they were nearly overwhelming. Both sides competed fiercely for air
supremacy; losses were heavy, and landing grounds were frequent targets for
air attack. Two problems haunted the German-Italian armies, however. The
continued existence of a British base on Malta whose commanders used the
advantage of ULTRA to attack resupply from Italy and an air support system
that was not meshed closely enough with its ground forces in the Western
Desert. As a result, many excellent opportunities to damage the enemy
slipped by unrealized.
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War of Movement in the Western Desert

When Mussolini declared war on Great Britain in June 1940, large
Italian armies in Eritrea and Libya threatened the British positions on the
Suez Canal, in Palestine, and in Egypt. The fall of France left the greatly
outnumbered British without an ally. In August, Italian forces under Mar-
shal Rodolpho Graziani advanced cautiously from Libya as far as Sidi Bar-
rani, sixty miles into Egypt, where they paused to build a forward supply
base. For the next three months, the armies watched each other from fixed
emplacements. The British were unsure how the Italian Army, then still well
regarded, would fight, but General Sir Archibald Wavell, Commander-in-
Chief Middle East, moved first. He sent his Western Desert Force, consisting
of an infantry and an armored division and the Royal Air Force, Egypt, on a
five day raid into enemy territory.' Results were immediate.

On December 9, 1940, the British attacked under the command of one
of the most highly respected officers in the Middle East, Lt.-Gen. Sir Ri-
chard N. O’Connor. O’Connor revised Wavell’s plan and sought to outflank
the Italians by maneuvering in the vast open area between the Nile and
Tunisia which the British called the Western Desert. In rapid succession
O’Connor took the fortress at Tobruk, drove west over the Cyrenaican
desert, and trapped the Italian army near Benghazi. With a numerically
inferior air force, the British won air superiority by staging a series of heavy
attacks on the Regia Aeronautica’s bases. In less than a month, the British
captured 200,000 prisoners and nearly all the enemy’s war supplies in Libya.
The Italian collapse left the Axis with only a small foothold along the
Tripolitanian coast, centered on the port of Tripoli.? (Map 13) Before he
could finish the job, O’Connor received orders from Winston Churchill on
February 7, 1941, to hold in place and extend all possible aid to Greece,
which Italian forces had invaded from Albania the previous October. Most
of the British force facing the Italians in Libya returned to Egypt for refit-
ting or was sent to assist the Greeks. Then, on February 12, 1941, Rommel
arrived in Tripoli to command Axis ground forces. His immediate goal was
to rally the Italians and organize two arriving German divisions into a force
that could stop the British and expand the Axis-controlled land area suffi-
ciently to allow the German Air Force, already in Libya, room to operate.?

In the Balkans, the Greek advance into Albania and the presence of a
British expeditionary force on the Hellenic peninsula rapidly brought Ger-
man intervention; Hitler felt compelled to prevent a second Italian military
disaster at least as great as the recent defeat in Libya. The German columns
pushed south, and by the end of April British forces had retreated to the
island of Crete. On March 31, while attention was riveted upon events in
Greece, Rommel, contrary to orders, seized the opportunity to outflank the
British in the Western Desert. With a small force of tanks and mechanized
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infantry, his fledgling Afrika Korps, supported by the Luftwaffe’s X
Fliegerkorps, raced across Cyrenaica, invested Tobruk, and in mid-April
came to a halt at the Egyptian border. By a stroke of good fortune, German
troops captured O’Connor, who was attempting to restore order in the disor-
ganized Eighth Army. The German Air Force now joined with the artillery,
trying to force Tobruk’s perimeter. Attempting desperately to salvage some-
thing from the disaster, the British decided to hold the Germans where they
were in North Africa and defend Crete, thereby keeping a foothold at the
entrance to the Aegean Sea. Defense of the island centered on 3 airfields and
consisted of some 30,000 men, but less than a squadron of British fighters at
Heraklion and Maleme airdromes. German opposition came from a string
of bases in southern Greece and the Italian Dodecanese islands. The issue of
air defense of the troops on Crete was never in doubt. Combat losses quickly
ended the RAF’s air operations on the island, which lay beyond the range of
any British fighters based in Egypt. The meager bombing effort by Welling-
tons flying from Egypt could barely dent the German forces.*

Although fiercely opposed on the ground, the Luftwaffe’s parachute
and glider borne troops, supported by tactical air bombardment, landed at
Maleme. In ten days they overcame all ground opposition on Crete, but with
heavy losses. One of the mildest German assessments said that although
successful, the seizure of Crete “was not easy and involved a great deal of
bloodshed.” Tedder, in summing up the British loss, attributed the RAF’s
inability to operate in Greece and Crete to “a lack of secure airbases;” which,
in turn, gave the Luftwaffe the initiative. By May 31, the British abandoned
Crete with the Royal Navy evacuating about half the defending force. Bleak
as the British situation appeared, the Germans lacked the naval force needed
to cross from Crete to Alexandria. Furthermore, they were powerless to
advance farther into Egypt from Libya. The Afrika Korps was tired, its
armor reduced by combat losses and its supply lines stretched to the limit.
Tobruk’s perimeter could not be penetrated without heavy German rein-
forcements, and none was available.’

With both sides temporarily exhausted, the situation stabilized. The
German aviation and artillery, however, continued to press the attack on
Tobruk, a small but developed seaport that served as the main logistic and
troop marshaling area in eastern Libya. The British had turned it into a
strongpoint protecting Egypt and lying astride the only road the Axis could
use. Ground and antiaircraft defenses were tenacious and withstood Ger-
man attempts to seize the position throughout the summer. Antiaircraft
guns were in short supply and several additional batteries were brought in by
the Navy. Radar warning came only from two gun laying sets which could
not search the sky adequately, but did help with aiming and fire control. The
RAF’s airfield at Tobruk was too exposed to bomber and artillery attack and
quickly became unusable. Cut off from the Eighth Army and supplied only
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by ships under intense attack, Tobruk’s fighter force dwindled rapidly. The
remaining aircraft of the two original squadrons withdrew on April 24. Air
Marshal Sir Arthur Longmore, Air Officer Commanding in Chief Middle
East, and his deputy, Tedder, had 54 Hurricanes left in Egypt to face an
enemy air force capable of deploying some 400 aircraft from bases in Libya
and the eastern Mediterranean area.®

The RAF now faced several serious problems. Pilot morale after the
loss of Greece and Crete and the retreat in the Western Desert was low. The
German aircraft outnumbered and outperformed the Hurricanes. The dis-
tance from sources of new aircraft (England or America) was great; delivery
times were lengthy. As a result, the RAF seemed unable to match its oppo-
nents in combat and operational support. Tedder began by establishing a
more coherent organization for the job. He got Longmore to decentralize
control of aerial operations and created a tactical force in the Western Desert
responsible to himself. Bombers and the air defense forces of the Nile Delta
remained under command of Headquarters Middle East Air Force in Cairo.
Upon Longmore’s recall to London on May 1, Tedder took command of the
RAF in the Middle East and immediately placed Air Vice Marshal G. G.
Dawson in charge of all repair and maintenance in the theater over the Air
Ministry’s demurrers. Tedder knew Dawson’s unit to be utterly essential, and
it became the key to sustaining the Air Force in isolated areas.’

Of equal importance was the division of each fighter and fighter
bomber squadron into two parts. The ground echelon of each half squadron
was equipped with vehicles, enabling the divided components of the tactical
air forces to leapfrog forward or backward to match the movements of the
armies. The British established desert landing grounds quickly, often within
a few miles of the maneuvering ground units. The landing grounds were dirt
strips with minimum supplies of gasoline, essential parts, and ammunition
which allowed the RAF’s mechanics to service aircraft quickly. Tedder added
mobile radar stations to forward bases so the aircraft would not be surprised
by a German or Italian attack. In moving his forces about the country, one
of Tedder’s first rules was to locate fighter fields close to bomber airdromes,
to allow fighters to intercept enemy aircraft and escort British bombers.?

The restructuring did not leave the Desert Air Force problem free. By
September 1941, Tedder still judged air base defense to be the RAF’s “weak-
est spot.” Moreover, he encountered opposition to his changes from both
the Army and the Navy. The Eighth Army commander feared the outcome
of any battle in which each of his division commanders did not have
bombers and fighters at his disposal. The Navy voiced the same concerns,
having lost half its Mediterranean fleet to Axis air attacks while supporting
the withdrawal from Greece and Crete and supplying Tobruk. Bitter argu-
ments ensued in staff meetings. Neither the Army nor the Navy wanted
Tedder to control tactical air. Tedder, refusing to yield, cited Prime Minister
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Churchill’s support for his position and finally brought the sister services
around by convincing General Sir Claude Auchinleck, now Commander-in-
Chief Middle East, of the necessity of concentrating the attacking power of
the Desert Air Force at the most effective spot.®

Tedder further insisted, in the face of great resistance from the Army,
that the forward tactical air headquarters (Western Desert Air Force, com-
manded by Air Vice Marshal Sir Arthur Coningham) be adjacent to that of
the army commander. Moreover, he created a command organization that
was highly mobile and could communicate directly with the commander of
subordinate groups, with supply and repair points, radar stations, the AA
gun operations room, or rear headquarters. Within Western Desert Air
Force, No. 211 Group was responsible for fighter defense. The Western
Desert became a fighter sector, another sector was formed to cover rear
areas. Both resembled sectors in England during the Battle of Britain."

The division of air defense guns and equipment supported the new
organization. Eighth Army assigned 12th AA Brigade to work with No. 211
Group, and the brigade’s operations room quickly came to share quarters
with the fighter controllers. Assigned to the 12th were thirty-two 3.7-inch
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and seventy-two 40-mm Bofors guns. Four radar sets, observer units, and
some of the RAF’s Radio Field Interception Units (of the Y-Service intelli-
gence organization) also reported to the fighter controllers. Radar filter
rooms were not used; time response was so critical that no delays could be
tolerated. The fighter control that developed was not a true ground con-
trolled intercept system such as used over Britain; the controllers did not
work directly with radar scopes. Rather, they used a variety of data passed to
them to maneuver their airborne fighters. Moreover, a GCI system would
not have worked because most of the RAF’s aircraft had high frequency
radios with a range of fifty miles. It was not until 1942 that the RAF began
to change to VHF radios in Africa, giving them an extended range of one
hundred miles or greater. Additional defense against low level attack was
available from the machine gunners of the station defense forces, predeces-
sors of the Royal Air Force Regiment. During 1941 and 1942, station defense
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force units in the Middle East served largely as airdrome guards or on
general base details. They were poorly trained and did little AA work. In
1942, however, the Regiment assumed control of 8,000 of the RAF’s antiair-
craft gunners in the Middle East theater, where, after September, they were
made into AA flights with up to 360 men. A much greater role for the
Regiment came with the Northwest African invasion late in 1942. There, the
Regiment deployed both ground and air defense units."

Tedder defined air superiority as an ability to destroy an enemy air force
or limit its operations against friendly forces. In his view, air superiority was
gained by operating from secure air bases, bases protected by a combination
of early warning, fighter interceptors, and enough AA guns to deflect an
attacker during his final bombing or strafing run. He clearly realized that
superiority could not be held permanently; relative strength could and did
change from day to day. Risks must be taken, especially at the start of a
campaign when there might be no assurance of secure bases. Furthermore,
numerical superiority alone was never a determinant; effective strength,
concentration of force, and adroit leadership were more important. Before
the November 1942, Anglo-American landings in Northwest Africa, the
RATF held clear numerical superiority rarely—and then only if one did not
count total Axis strength in the Mediterranean that could be used as rein-
forcements."

Late in 1941, the most important British air base in the Western Desert
was extremely vulnerable. Located at Sidi Barrani, just east of the front line,
it was within easy reach of the Luftwaffe and Regia Aeronautica. The
British quickly moved gun defenses from Mersa Matruh airfield and in-
stalled numerous machine guns for use against low level attack. Parachute
and cable rockets, first used in the Battle of Britain, were set out, and radar
and Hurricane fighters were placed on alert. Even so, Italian air attacks
during September destroyed many aircraft on the ground, and defending
fighters shot down no intruders. Better protection was needed, for Tedder
feared an attack by pilots of greater skill could destroy his operation."”

Churchill, the ever present force in British military planning, added
more urgency by demanding an offensive into Libya. On November 18,
1941, Operation CRUSADER began. As the operation opened up, rains and
mud immobilized the enemy’s air force; there was little Axis air reaction and
no direct threat to the British air bases. The RAF’s fighter sweeps neutral-
ized enemy airfields. Advancing British forces found 172 damaged or de-
stroyed airplanes on aerodromes near Derna. Ground threats to RAF bases
from Rommel’s maneuvering divisions were a far greater menace, and two
advanced landing grounds had to be evacuated under the guns of Afrika
Korps tanks. Throughout CruUSADER, however, the air threat to Tedder’s
bases was negligible. By Christmas 1941, the British once again controlled
Benghazi. They then paused to re-equip their forces. During the rapid ad-
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Axis Air Forces in Africa
December 1941

German Air Force

Reconnaissance
Africa Flight, 1st Staffel/121 Gruppe (Ju88) 4

Dive bomber
3d Bomber Geschwader (Ju87, Me110) 72

Twin Engine Fighter
3rd Gruppe/26 Fighter Geschwader (Me110) 18

Single Engine Fighter
27th Fighter Geschwader (Me109) 64

Night Fighters
1st Staffel/3 NF Gruppe (Mel110) 10-12

A Staffel in the Mediterranean area usually consisted of nine aircraft, though
special purpose units varied in strength. Support and reinforcements were also avail-
able from Lufiflotte 11 in Rome. Normally, half the assigned aircraft were operation-
ally ready at any time. Total German aircraft in the Mediterranean area was 523.

Italian Air Force
Fighters 100
Fighter bombers 90
Italian Air Force operational rates were about fifty percent.

Sources: Felmy, “The GAF in the Mediterranean Theater of War”
Air Ministry, German translation VII/2




TABLE 16

Royal Air Force in Africa

November 1941

Air Headquarters, Western Desert

30 Sq

33 Sq

60 Sq (So. African)

80 Sq

113 Sq

223 Sq

272 8q

805 Sq (Fleet Air Arm)
815 Sq (Fleet Air Arm)
826 Sq (Fleet Air Arm)

261 Wing

11 Sq

12 Sq (So. African)
21 Sq (So. African)
24 Sq (So. African)

270 Wing

8 Sq

14 Sq

45 Sq

55Sq

84 Sq

Lorraine Sq (French)

253 Wing

208 Sq

237 Sq (Rhodesian)
451 Sq(RAAF)

258 Wing

2 Sq (So. African)
3 Sq(So. African)
4 Sq(So. African)
12 Sq

250 Sq

Royal Navy Sq.

Sidi Haneish, L.G.* 102
Gerawla, L.G. 10

Fuka, L.G. 16

Fuka, L.G. 103

Maaten Bagush, L.G. 115
Fuka North, L.G. 17
Gerawla, L.G. 10

Fayid

Dexheila

Maaten Bagush

Maaten Bagush, L.G. 116
Dara, L.G. 24

Qotafiya, L.G. 21

Fuka Main

Fuka Main

L.G. 15

Fuka, L.G. 16

Fuka North, L.G. 17

SW Maaten Bagush L.G.116
Abu Sueir, L.G. X

Sidi Barrani, L.G. 75
Gerawla, L.G. 11
Sidi Barrani, L.G. 75

Sidi Haneish, L.G. 101
Sidi Haneish, L.G. 102
Sidi Haneish, L.G. 101
Sidi Haneish, L.G. 102
Sidi Haneish, L.G. 13
Sidi Haneish, L.G. 13

Hurricanes
Hurricanes
Marylands
Hurricanes

Blenheim Fighters
Marylands
Beaufighters
Martlets
Swordfish/Albacores
Albacores

Blenheims
Marylands
Marylands
Bostons

Blenheims
Blenheims
Blenheims
Blenheims
Blenheims
Blenheims

Hurricanes
Hurricanes
Hurricanes

Tomahawks
Tomahawks
Tomahawks
Tomahawks
Tomahawks
Tomahawks




CAMPAIGNS IN AFRICA

TABLE 16 (Continued):

262 Wing

1 Sq(So. African) Kenayis Hurricanes
94 Sq(So. African) Maaten Bagush, L.G. 103 Hurricanes
229 Sq Jesaka, L.G. 10 Hurricanes
238 Sq Sidi Haneish, L.G. 12 Hurricanes
260 Sq Maaten Bagush, L.G. 115 Hurricanes
274 Sq Fuka, L.G. 103 Hurricanes

* Landing Ground
In addition, No 205 Group with 6 squadrons of Wellingtons, No. 201 Group (Naval Coopera-
tion) with 5 squadrons of Dorniers [prewar acquisitions by various Balkan and Mediterranean
powers, captured or otherwise pressed into service by British forces at this point], Blenheims,
Ansons, and Sunderlands, and two squadrons of Hurricanes assigned to Air Hq Egypt were
available as reinforcements.

British squadrons normally had twelve to eighteen aircraft, however, this varied by area and
operating conditions.

Source: Rpt., “RAF Operations in the Western Desert and Eastern Mediterranean}’ 512.421B

vance both Army and Air Force accommodated themselves to the new meth-
ods of close cooperation.'

In December, as the British advanced into Cyrenaica, Eighth Army’s
engineers rapidly built or repaired landing grounds. Using whatever trans-
port was available, the RAF delivered gasoline and began flying operations.
At Gazala, engineers spent two days under Axis shellfire clearing three
airfields ahead of British lines. Protection was provided by the RAF fighters
flying to and from targets in the near vicinity, but such cover could not be
continuous and the engineers were at great risk. Nevertheless, the construc-
tion efforts paid off handsomely by placing planes on fields close enough to
Eighth Army to support it directly. At Msus, a landing ground with some
dispersed parking and fifty thousand gallons of gasoline was ready two days
after the British Army took the area. Eleven fighter squadrons, a close air
support squadron, and Blenheim bombers soon occupied it and an adjacent
airstrip.'

Because of the vast area of responsibility, the distance from England,
and the varied locations of landing grounds, the total number of weapons
protecting desert airfields remained inadequate until well into 1942. The
fluid nature of the desert war left some bases with great numbers of guns,
others with few or none. The desert dust was notorious for fouling weapons,
and rough terrain wore the gun mounts, resulting in extra work for the
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American B-25 weathers Egyptian sandstorm, 1942. Maintenance and flying
operations under these conditions were arduous.

gunners who had to clean and repair the pieces. Gun positions could not be
prepared readily in the hard, rocky soil, and gun crews began blasting in-
stead of digging emplacements. Much of what was learned would prove
invaluable in the summer of 1942, especially when the British faced Rom-
mel’s renewed offensive, which was designed to force the British to withdraw
far into Egypt.'

Backing away before CrusaDer, Rommel safely withdrew through Age-
dabia to Mersa el Brega, where he reorganized and re-equipped. On January
21, he lashed out again, quickly recaptured Agedabia, and turned once more
toward Egypt. Recoiling from the renewed Axis threat, the RAF retreated in
stages across Cyrenaica to airfields at Gazala and Tobruk. Resupplied, Rom-
mel renewed his drive in May, broke Tobruk’s defense, captured the port,
and chased Auchinleck into Egypt, behind the El Alamein line. During the
retreat, Axis fliers made 211 attacks of varying size on the RAF’s landing
fields, forcing No. 262 Wing to abandon the fighter base at E] Adem. The
Axis attacks were, however, almost entirely limited to landing grounds near
the front. The RAF believed this was due largely to their enemies’ inability
to move attack squadrons rapidly from airfield to airfield. Cooperation grew
between the gunners of the 12th AA Brigade and 211 Group. Because both
the RAF’s operations center and the 12th AA Brigade’s gun operations room
were highly mobile, they quickly abandoned any location threatened by
Rommel’s advancing army, and rapidly restored operations at a new airfield.
The swiftness with which Royal Air Force squadrons could move from base
to base prevented losses during the retreat. On several occasions the depart-
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ing aircraft were screened from the enemy only by a few of the RAF’s
armored cars."”

Several negative aspects of this fluid process emerged, too. The continu-
ous exchange of information between gun and fighter defenses quickly over-
loaded the 12th Brigade’s telephone and radio circuits, and communications
often broke down. Tanks and trucks cut the wires while moving into position
and only the most ingenious solutions and hard work kept a satisfactory
operation going. Fortunately, the communication difficulties were not a
major impediment because of Tedder’s insistence on close and continuing
liaison between Desert Air Force and the AA Brigade. Tedder himself often
remained near Eighth Army’s headquarters where he and the ground com-
manders could quickly solve problems. Joint staff meetings were held daily,
and a close understanding arose between the air and ground leaders facili-
tated by the design of the air force’s operations center.'®

American observers were not impressed at first. In June of 1942, after
Maj. Gen. Lewis H. Brereton and his staff arrived in Egypt to organize the
United States’ Ninth Air Force, they formed an impression that British air
defenses had been improvised and were somewhat ramshackle. Maj. David
H. Likes reported to Brereton that “the mobile desert units [used only]
rudimentary plotting methods and often only a vehicle for an operations
room.” Although the system appeared crude to the Americans, they quickly
came to appreciate that it was a well thought out, battle tested scheme. In
the operations room the information was sorted, assessed, and given to the
controllers who dispatched fighters to contend with large groups of intrud-
ing Axis aircraft. Small flights of two or three enemy planes were ordinarily
ignored by fighters and left solely to ground gunners regardless of what their
target might be. In using its fighters, the RAF tried to intercept Axis raiders
before they reached the front lines, thus preventing them from penetrating to
the relatively unprotected rear areas, where radar detection and control was
lacking. Once directed toward an enemy, fighter pilots were under tight
direction until they were near combat. Only while fighting were they on their
own; immediately after they broke off, the fighter controllers sent them to
another target or back to their bases. The result was a very efficient alloca-
tion of weapons; the British avoided any ineffective prowling of the skies by
pilots who had no knowledge of an enemy’s location. During daylight, the
RAF used AA guns to drive off or deter enemy pilots who avoided the
interceptors. At night, guns were only allowed to fire if the enemy found a
landing ground. Otherwise, they would lie low, depending on camouflage or
blackouts to fool the pilots."”

During the last year of fighting in Africa, British forces probably re-
ceived more information about the enemy’s tactical air operations, espe-
cially logistics, than at any other time in the Second World War. How well
UrtrA was used will probably never be known since no commander ever
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published revelations on how he appreciated or applied the secret intelli-
gence. This was partly for security reasons, but also because commanders at
the time were not always aware of the relative importance of the informa-
tion, nor was ULTRA the only source of good intelligence. Many were also
reluctant to put on paper accounts of their decisions and deeds that proved
in hindsight to be mistakes. The effects of this special intelligence on every
aspect of Allied military operations in North Africa, including air base air
defense, were nevertheless pronounced. Auchinleck, the Commander-in-
Chief Middle East (after August 15, 1942, General Sir Harold Alexander),
received daily ULTraA reports from London summarizing high level German
messages. Although the nature of ULTRA information often precluded its
immediate tactical exploitation, or even open discussion of the material,
experts at Bletchley Park provided the commanders in Egypt information
against which RAF Y-units could compare their own intercepts. In addition,
the RAF’s radio operators at various radar stations picked up radio conver-
sations between enemy pilots and ground stations and various enemy ground
units. Frequently, radio intercepts confirmed compass bearings of radar
sightings (most of the radar sets in the Western Desert were accurate only for
height and distance). The confirmation allowed immediate actions by
fighter controllers at No. 211 Group headquarters who had been alerted
earlier by Tedder. The Luftwaffe’s logistics problems and force dispositions
were almost as well known to Tedder and Coningham as to Lt. Gen. Stefan
Froelich and his successors who commanded the Luftwaffe’s forces in Af-
rica.”

By the summer of 1942, Rommel had advanced to El Alamein, some
fifty miles from Alexandria, Egypt. The British Middle East Command,
hard-pressed to halt the enemy and, at the same time, provide aircraft to
bolster the Far East against the advancing Japanese, requested American air
units to reinforce the RAF. On June 2 a detachment of B-24s arrived,
followed shortly by Brereton’s task force from India. Shortly thereafter, the
Army Air Forces organized the Ninth Air Force with Brereton commanding.
The Americans only provided flying units; they relied on established British
air base defenses throughout their stay in the Western Desert campaign. In
fact, Brereton enthusiastically embraced many of Tedder’s ideas, including
placing the 57th Fighter Group operationally under No. 211 Group, dividing
it into two sections to support rapid movements, and sending American
officers to the fighter controller school at Heliopolis, near Cairo.? In the
days before the second battle of El Alamein began in late October, combined
RAF-USAAF air strikes repeatedly hit the Axis’ airfields as well as other
advanced positions. Allied fighter cover was heavy and Axis reconnaissance
planes could not cover the front. On October 27, the 57th’s P-40s took off in
the darkness from Landing Ground 174 using truck headlights to mark the
dirt runway. Flying low to avoid German radar, they surprised an airdrome
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Blenheims of 82 Squadron strike German field at Tamet, Libya, on June 17,
1942. Two aircraft are wreathed in smoke and dust, while a Ju-88 waits
helplessly. Other equipment and structures lay open to the attack.

near Fuka at dawn and heavily damaged parked Italian and German air-
craft.?

With the Axis retreating toward El Agheila, Tedder and Coningham
once again tried audacity to disrupt further Axis transport and air bases.
Landing Ground 125, 120 miles west of the Libyan-Egyptian border, and
deep within the Cyrenaican desert, lay abandoned, and served only as a
rendezvous for air transports supporting patrols of the British Long Range
Desert Group and the commando teams of the Special Air Service. Tedder
and Coningham, however, saw the area as the perfect place from which to
operate fighters in the Axis rear. They counted on rapid redeployment and
the remoteness of the desert strip for both air and ground defense. Neverthe-
less, British Middle East Headquarters objected that the risk to the air
transports supplying the fighters at the field would be too great. Conin-
gham, convinced the plan would work, promised to protect the supply
aircraft with his fighters; he received a reluctant approval. In early Novem-
ber, the RAF’s No. 2 Armoured Car Company drove west unobserved over
the forbidding terrain. They would give light AA protection for the fighter
headquarters at the field and a ground detection screen 50 miles out to the
north. On November 12, the RAF flew supplies and ground personnel to the
landing ground. On the 13th, two Hurricane squadrons landed, refueled,
and took off to attack Axis lines of retreat. For three days the British
fighters shot up the crowded roads along the coast. In addition, they made
surprise raids on at least two airfields—Agedabia on November 14 and
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Giala on the 15th. Pilots reported heavy damage to both the road traffic and
the air bases.” By the 15th, the thoroughly aroused enemy sent ground and
air units to find and destroy the British base, which beat off an approaching
Italian artillery unit, inflicting heavy losses. Coningham abandoned LG 125
by noon on November 16. Two fighter squadrons were not enough to be
decisive, but they disrupted the Axis retreat and hammered the morale of the
defeated army. The 21st Panzer Division’s report for the period noted heavy
air attacks on nearby units to the south; many of these attacks were proba-
bly made by Hurricanes from the mid-desert landing ground. The British
decision to use the field took agility and daring, for it was almost entirely
lacking conventional warning and air defense equipment. The RAF moved
in stealthily, operated with great success for four days, and deftly withdrew.*

Throughout the time they pressed the retreating Axis forces, the Allied
commanders capitalized on ULTrA and their own air superiority. They knew
the extent to which interdiction from Malta sapped the fuel and supply of
their opponents. The result was an effective campaign that denied air sup-
port to Rommel’s army. During the period October 24-November 2, the
Luftwaffe’s daily sorties exceeded 200 only once, on October 31. On the
24th, just 107 sorties were flown. The low numbers indicated not only
gasoline shortages, but also pilot fatigue and the heavy punishment meted
out by the RAF and the Americans. General Sir Bernard L. Montgomery,
the Eighth Army’s new commander, drove west in collaboration with the
RAF. He forced Rommel, now extremely short of fuel, into a long retreat to
Tunis.? (Map 14)

The Desert Luftwaffe

On the German side in North Africa, the relationship between air and
ground commanders diluted German efforts. Rommel described the prob-
lem in organizational terms: “One thing that worked very seriously against
us was the fact that the Luftwaffe in Africa was not subordinate to the
Afrika Korps.”* The root cause was the continuing friction between Rom-
mel and senior German air officers and complicated equipment and organi-
zational deficiencies that prevented the formation of a responsive, mutually
supporting headquarters so apparent under Tedder’s leadership. Unlike the
British and later the Allies in North Africa, the Germans were unable to
unify the control of air power within their African forces. Rommel’s chain
of command ran through the Italian High Command in Africa to the Com-
mando Supremo in Rome. The Luftwaffe’s command lines, however, went
from North Africa directly to Kesselring in Rome. Within the German air
elements in Africa, the ground organization, including flak, was separate
from the fliers and responsible not to Germany’s African air commander,
but to Luftflotte 11 in Rome. The Axis alliance did not establish a clear
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theater command responsibility for African operations until the final battle
in Tunisia.* Regardless of Kesselring’s superior position as Oberbefehisha-
ber Siid and their usually genial personal relationship, Rommel did not
always take him too seriously. Rommel also distrusted the Italian field com-
manders. Believing that they leaked his plans to the British, he often acted
without consulting his Italian superiors or subordinates. The Desert Fox
also had a tendency to communicate directly with Berlin, bypassing all
intervening commands. The upshot of the situation in Africa was an early
estrangement between Rommel and his air support—to the detriment of
both.”

In contrast with the British practice, the Axis’ ground and air forces did
not have adjacent operations centers. During most of the fighting in 1941,
Froelich kept his headquarters at the major airfield then in use. His succes-
sor, Brig. Gen. Otto Hoffman von Waldau, never improved on this. Thus,
while Rommel was operating at Tobruk or in Egypt, the Fliegerfuthrer
Afrika (Air Commander, Africa) was usually at Derna, more than one
hundred miles west of Tobruk. With no air liaison officer on Rommel’s
staff, the air commander could not keep up to date on the movement of
friendly forces or easily track enemy units that could threaten his opera-
tion.?

German military doctrine called for close coordination between Army
and Air Force, but practical considerations overrode the printed manual,
this time with serious consequences. Luftwaffe Directive 16, published in
1940, called emphatically for the Air Force to achieve air superiority at the
start of a campaign. However, Hitler emphasized instead that air units
primarily provide close air support for maneuvering ground forces, and
when Froelich went to Africa, he was told that his main mission was “maxi-
mum support of the army units]’ not seizure of air superiority. While trying
to resolve coordination problems, the Air Commander, Africa, continued to
receive instructions from Kesselring which placed both convoy protection
and close air support ahead of air superiority in mission priority.”

Prior to the war, the Luftwaffe had not prepared a ground based fighter
control system. The service tried three different systems between 1939 and
1942; none worked very well. One of the most serious unresolved problems
was the development of an IFF capability that could interface with and
mark friendly aircraft on a radar operator’s screen. In 1941, the Germans
used a radar directed system in France. Shortly thereafter, they started using
radar controlled fighters to defend Germany. To a lesser extent this was also
seen on the Eastern Front in Russia, but tactical intercept control systems,

* The Luftwaffe’s combat structure, organized in terms of fronts, was unlike that of the
Allies, based on theaters. When several commanding generals worked on a front, their opera-
tional responsibilities were divided according to area or duty.
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such as those employed by the RAF in the Western Desert, were absent from
the German theater organization. Day fighters were scrambled when Ger-
man radar picked up approaching intruders, but after receiving directions
on approximate distance and bearing, the pilots were on their own.*

Not only was radar’s use retarded, but the Germans also had a deficient
aircraft reporting service in North Africa. Air and ground patrols went out,
but, von Waldau noted, “British aircraft approaching over a wide area
cannot be located.” Improvements were made over the next year, however,
they remained inadequate by September 1942. At least two radar stations
were in use near El Alamein in 1942, but they seem to have been intended
only to warn the advance forces of aircraft approaching from British bases.
Once the planes passed on a flight to the west, the stations did not track
their courses. In May 1941, a squadron of radar equipped Mell0 night
fighters came to Benghazi to protect the port and airfield. The Mel10s were
used, however, for reconnaissance and close air support, and never suc-
ceeded in their intended mission.*

To correct the problem, and to improve operations and defense in gen-
eral, the Luftwaffe’s fighters in Africa were grouped under the control of a
Jagdfliegerfuhrer (Jafu, literally, a fighter leader or commander), who pro-
vided a specialized staff to plan for and support combat flying. The Jafit’s
office coordinated fire of flak batteries near air bases and with its communi-
cations net, sent aircraft to attack RAF bases or intercept flights of enemy
aircraft. Analogous to Tedder’s mobile operations center, the fighter com-
mander control system worked rather well within its limited framework. It
might have compared favorably with that of the RAF, had it not been for the
lack of liaison between the services and a shortage of almost all varieties of
supplies, parts, fuel, and aircraft because of interdiction of convoys from
the British flanking position on Malta and the demands of the Russian
front.*

Throughout the campaign in Africa the Luftwaffe could not match the
RAF’s ability to move quickly. The smallest German fighter unit capable of
shifting operations from base to base was the Gruppe, usually composed of
two or three squadrons totaling some forty aircraft. Station changes were
preceded by an advance party which arrived at the new location a day or two
before the move. After the aircraft flew to the new airfield, the remainder of
the command and support people followed by truck. Only rarely did a single
squadron move, and then under unusual circumstances. The German system
was more cumbersome than the British and could not match it for speed and
efficiency. During February 1942, while Rommel advanced toward Egypt,
the lack of squadron mobility caused the Axis to forfeit air superiority over
Cyrenaica. Lacking motor transport for their service echelons, the air forces
could not keep up with the rapidly maneuvering ground forces. When
Luftwaffe and Italian squadrons arrived at Benghazi, Derna, and then Mar-
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tuba, they were left exposed. Fortunately for the Germans, the RAF was
sending aircraft to the Far East and India to meet the specter of Japanese
seizure of Singapore. The rapid British withdrawal in fact gave the
Luftwaffe an opportunity to destroy Air Vice Marshal Coningham’s tactical
air force on the ground at this juncture, but German air elements could not
pull themselves together and strike the vulverable bases.”

Relying heavily on its own ground based weapons for base defense, the
Luftwaffe brought flak units to Libya early. Shortly after Rommel’s arrival
and before most German army units were in place, there were five and a half
motorized battalions of AA guns (subsequently organized as the 19th Flak
Division) and a mobile flak gun repair shop in Africa. The German AA
quickly gained a reputation among RAF pilots for accuracy. No less im-
pressed were the Eighth Army’s tank men who experienced the fire of the 88-
mm batteries used against them. The German Army frequently
commandeered 88-mm and 37-mm flak guns, as their range, muzzle veloc-
ity, and flat trajectory made them ideal for tank killing. When the German
Army did not take AA weapon units for its own use, Axis airfields were well
defended by flak, radar, and searchlights, but their abrupt removal from air
defense left gaps not readily filled. To avoid effective German fire, British
pilots sought to attack the guns either at very low altitude or between the
3,500 foot maximum range of the 37-mm guns and the lowest altitude at
which the 88-mm could be used, about 9,000 feet.* In the latter case,
bombers joined the attacks to keep the gunners pinned down. Finding the
defending gun batteries was not easy, for they were spread out and away
from the flying fields.*

Although Axis air base defenders usually had enough guns, they failed
to use camouflage to their advantage. This too, may have been due to
interdiction of shipping by the RAF’s Malta air force, for nets, paint, and
equipment were all in short supply. German motor vehicles and aircraft were
often not repainted from the dark gray-green used in northern Europe. The
dark color gave protection during the short wet season, but with the summer
months light earth tones would have been far more effective. Little attempt
was made to conceal dispersed aircraft and AA guns were not always hid-
den. Fuel storage, however, was better concealed; it was kept in small caches
scattered over wide areas. The few such sites located by British aerial recon-
naissance were well covered by brush and earth. Fuel containers, rather
small in size, were more easily concealed in the terrain; the larger gun pits
and airplanes were not.*

The German guns protecting airfields outnumbered those of the British
in the Western Desert, but antiaircraft artillery was necessarily a reactive

* Minimum effective range was governed by the elevation of the gun barrel, fuze design,
speed of the target, and of ability of the gun crews to traverse the guns.
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TABLE 17

Axis Air Forces in Africa
May 1942

German Air Force

Strength

Reconnaissance

4th Short Range Staffel (Mel09, Me110) 21

1st Long Range Staffel/121st Gruppe (Ju88, Mel09) 13
Dive Bomber

3rd Bomber Geschwader Hq. (Mel110, Helll) 2

Ist Gruppe/3rd Geschwader (Ju87) 44
Twin Engine Fighter

7th Sq./26th Geschwader (Mell10) 12

9th Sq./26th Geschwader (Mel10) 11
Single Engine Fighter

1st Gruppe/27th Geschwader (Me109) 34

2nd Gruppe/27th Geschwader (Mel09) 31

3rd Gruppe/27th Geschwader (Mel09) 30

Fighter-bomber Gruppe/27th Geschwader (Mel09) 10
Night Fighter

2nd Sq./2 NF Gruppe (Ju88) 9
Bombers

12th Sq./1st Luftwaffe Area Command (Ju88) 17

234
Italian Air Force

1 Ground Attack Wing 90

1 Fighter Wing 75

Reconnaissance, misc. 20

185

Support and reinforcements were available from elsewhere in the Mediterranean
area. Normally half the assigned aircraft were operational at any one time.

Source: Felmy, “The GAF in the Mediterranean Theater of War”




TaBLE 18

Royal Air Force in Africa
May 1942

Air HQ Western Desert
No. 211 Group (Fighters)—Gambut

233 Wing

2 Sq (So. African) Maaten Bagush, L.G.* 115 Tomahawks

4 Sq (So. African) Maaten Bagush, L.G. 115 Tomahawks

260 Sq Maaten Bagush, L.G. 115 Kittyhawks

239 Wing

3 Sq (RAAF) Sidi Haneish, L.G. 12 Kittyhawks

112 Sq Sidi Haneish, L.G. 12 Kittyhawks

450 Sq (RAAF) Sidi Haneish, L.G. 12 Kittyhawks

243 Wing

33 Sq Sidi Haneish, L.G. 13 Kittyhawks

73 Sq Sidi Haneish, L.G. 13 Hurricanes

80 Sq Sidi Haneish, L.G. 13 Hurricanes

274 Sq Gambut Hurricanes

805 Sq (Fleet Air) Maaten Bagush, L.G. 14 Martlets

889 Sq (Fleet Air) Fuka Satellite Fulmars

3 Wing (So. African)

12 Sq (So. African) Qotafiya Bostons

24 Sq (So. African) Qotafiya Bostons
Detached Squadrons

1 Air Ambulance Western Desert

2 Flight (Photo Rec) Western Desert Various

15 Sq (So. African) Amriya, L.G. 98 Blenheim Fighters

21 Sq (So. African) Amriya, L.G. 99 Baltimores

40 Sq (So. African) Sidi Azeiz Hurricanes

60 Sq (So. African) Ahbassia Marylands

208 Sq Sidi Azeiz Hurricanes

250 Sq Sidi Haneish, L.G. 12 Hurricanes
No. 205 Group (Bombers)—Ismailia

231 Wing

37 Sq El Daba Wellingtons

70 Sq El Daba Wellingtons

236 Wing

104 Sq El Daba, L.G. 106 Wellingtons

147 Sq L.G. 224 Wellingtons

148 Sq El Daba, L.G. 106 Wellingtons
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TasLE 18 (Continued):
238 Wing
38 Sq Shallufa Wellingtons
40 Sq Shallufa Wellingtons
242 Wing
108 Sq Fayid Wellingtons

* Landing Ground

No 201 Group with 11 squadrons of Beauforts, Blenheims, Dorniers, Ansons and Beaufighters
in Alexandria, and 15 assorted squadrons of Spitfires, Hurricanes, Beauforts, and Tomahawks
assigned to Air Hq Egypt. All were available for reinforcement.

Most squadrons had 12 or 18 aircraft assigned, but this varied greatly depending on intensity of
combat and repair or service facilities available.

Source: Rept., “RAF Operations in the Western Desert and Mediterranean)” Hq RAF Middle
East

force, subject to the flow of highly mobile fighting. After October 1942, as
the weight of British forces sent the Axis retreating a thousand miles toward
Tunis, the German air base defenders were rendered temporarily impotent.
During the course of the retreat the Luftwaffe’s 19th Flak Division and its
88-mm guns came under control of the Army as an antitank force and was
no longer able to protect bases and ports. With the Allied landings in
Morocco and Algeria in November 1942, the German and Italian Air Forces
began the final battle for North Africa.*

TorcH and the Drive to Tunis

Late in 1942, a redirection of Anglo-American strategy took the western
allied war effort to North Africa. Early in the year, the American Chiefs of
Staff planned for a contingency invasion of Europe should the Russians
appear on the verge of collapse. The British saw little possibility of success
for such a venture. Prime Minister Churchill sought to win the fight in
Egypt and deny the Vichy French regime its North African possessions. He
proposed instead the seizure of those territories to President Roosevelt. This
thrust would place a force in Rommel’s rear and inject Allied influence into
the western end of the Mediterranean.”

The Germans controlled Northwest Africa through an Armistice Com-
mission set up in 1940 to enforce the neutrality of Morocco, Algeria, and
Tunisia. The French actually administered the region with the limited milti-
tary forces allowed them by the imposed 1940 agreement. No Axis forces
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were in French North Africa, but it was obvious that Germany and Italy
could occupy both it and Vichy France at Hitler’s whim. Covert diplomacy
aimed at gaining French acquiescence to the landings on the Moroccan
Atlantic coast and at Oran and Algiers were only partially successful.
Though negotiators presented the enterprise as a primarily American one,
the French were still bitter at the memory of their apparent abandonment by
the British in 1940 and Royal Navy’s later attack on the French fleet at Oran.
Amid these uncertainties, Operation TorcH began.*

The landings took place on the morning of November 8, 1942. A lack
of shipping reduced the size of the forces originally planned for TorcH, but
the troops got ashore at all three invasion points against enough resistance
to rescue French honor. An American naval task force, with the carrier
Ranger and three escort carriers, provided air cover for the landings in
Morocco and seizure of airfields at Port Lyautey and Casablanca. The
escort carrier Chenango carried P-40s of the 33rd Fighter Group, a contin-
gent of Brig. Gen. James H. Doolittle’s Twelfth Air Force. The 33rd was to
fly from the carrier to fields near Casablanca. The Royal Air Force provided
the newly formed Eastern Air Command, under Air Vice Marshal Sir
William A. M. Welsh. The two Allied air forces were organized as complete
units, capable of performing several missions. Each was to carry out
strategic bombing, counterair, coastal patrol, and similar duties in its
geographical area.®

At the landing sites, French ground and coastal defenses were poten-
tially strong. Air defenses were active at first, but easily overcome. The
Germans had permitted only a few obsolete AA weapons among the French
defenses. Radar was not to be found. American aircraft losses in Morocco
were due largely to inexperienced pilots’ landings on fields damaged by
naval shells. The French agreed to an armistice with the Allies, and on
November 11, their units joined the drive against the Axis. The Allies turned
their attention east hoping to capture Tunis by the end of December.®

In support of the offensive, eastern Algeria became the center of air
action. Paved runways there were rare, hard surfaced parking rarer; every-
where a sticky mud quickly trapped any airplane taxiing into it. The result-
ing congestion presented exceptional targets for enemy bombers. On
November 18, Maison Blanche airfield, near Algiers, received one of the
first air attacks. Eighteen airplanes of the 14th Fighter Group were badly
damaged. Overcrowding prevented some fighters from taking off to engage
the Luftwaffe. British and American engineers began to lay out new air-
dromes and bring in equipment, but a severe shortage of road and rail
transportation and the Allies’ ignorance of terrain and soil conditions im-
peded construction.*

The burden of defending against air attack devolved early on the RAF
and the AA units of the British First Army; theirs was the only radar
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Wreckage of American B-17s at Maison Blanche, Algeria, on November 21,
1942. The absence of any protection left these aircraft vulnerable to a Ger-
man strike.

available until early 1943. Most American radar sets sent to the three Signal
Aircraft Warning battalions were slow in arriving, sometimes several months
late. Moreover, they were too delicate to unload over beaches and too heavy
to be easily transported overland, save over good roads. Unlike the U.S.
Marine Corps, which had brought similar equipment to Guadalcanal a few
months previously, the U.S. Army was not yet accomplished at amphibious
operations. When American radar arrived it was used mostly along the coast
west of Algiers. Mountains and terrain variations caused echoes or gaps in
coverage, and some sets were moved a dozen times until they were satisfacto-
rily placed. For an interim solution to the many air defense warning prob-
lems, the Allies turned to British ULTrA and Y-Service intelligence to report
impending German air attacks on bases in Algeria. Intelligence officers
could not predict every raid, and every precaution was taken to avoid tipping
off the Germans that their messages were being read. Nevertheless, the
results were satisfactory and knowledge of the Luftwaffe’s order of battle
was extensive. The signals intelligence staff at Allied Force Headquarters
was quickly increased in size and function.®

Radar siting difficulties were overcome as the Allies gained experience,
but the early problems with operating the systems were more serious. No
entirely satisfactory solutions were found during the North African cam-
paign. The Eastern Air Command staff had no officer responsible for coor-
dinating radar, fighter operations, and communications. On November 21,
Group Capt. D.E.W. Atcherly reported to Welsh that, among other prob-
lems, the situation created “an air of uncertainty, no one being entirely
certain of his own individual responsibility in setting up of the [defensive]
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Algerian laborers help stack pierced steel planking for use in airfield construc-
tion on the advance to Tunisia.

fighter coverage.” More than three weeks were needed to establish radar
detection around Algiers, the stations then being connected to Maison Blan-
che airfield “somewhat nebulously” by unreliable field telephone. Station
operators were not sure they could reach the air base when necessary.”

As a result of earlier wartime experiences, the British established inter-
service rules for operational control of air defense in overseas areas. When
an air defense system was created in major operating areas, the air officer
commanding controlled all defense resources including guns, fighters, radar,
and searchlights. At isolated bases the service with the predominant interest
would appoint a defense commander. Apparently this was not clearly under-
stood in Northwest Africa, for the Chiefs of Staff in London found it
necessary to reiterate the policy in a message to their forces. The less experi-
enced Americans had an even vaguer understanding of tactical air defense.
The Signal Corps’ air warning service contingent assigned to XII Fighter
Command headquarters arrived in Casablanca on November 19. From its
arrival until April 11, 1943, the organization moved from station to station
without apparent purpose, performing routine drill and details, finally tak-
ing over duties of the 412th Signal Company, which were not related to air
warning.“

In addition to a questionable warning system, active air defenses for the
Allied bases in Eastern Algeria and Tunisia were poor or nonexistent. The-
lepte airfield had no warning net, only four 40-mm Bofors, and four .50
caliber machine guns to ward off attackers, and had to depend on expensive
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daylight fighter patrols for protection. By late December 1942, Biskra air-
field had just twelve .50 caliber machine guns and an air warning system for
the British and American bases had yet to be organized. Except for a few
RAF Regiment AA flights, Air Marshal Welsh did not command AA de-
fenses at his airfields; operational control of the heavy and medium guns
was retained by the armies.*

Lacking the battle experience of the Western Desert, the Allies in
Northwest Africa did not work as closely as necessary. During the first two
years of desert fighting, the British learned that concerted air attacks on air
bases made below 4,000 feet could be deflected only by heavy defenses. At
least a dozen 40-mm guns, and another twenty to twenty-six positions armed
with 20-mm cannon and machine guns were needed. Double or quadruple
mounted light guns were best. Many extra firing positions had to be pre-
pared in advance as the guns had to be moved often; once seen by pilots or
reconnaissance cameras they could be successfully attacked. Above all,
training in the proper use of weapons was essential. Although the Air Minis-
try prepared studies incorporating battle experiences and gun and radar
operating standards, neither Allied army in North Africa drew upon the
knowledge until forced to do so by the weight of German and Italian at-
tacks. Inability to perform well on offense or to protect friendly forces made
the Allies review doctrine on use of tactical aviation.*

In mid-February 1943, the Allies unified their military organization in
North Africa. The air component, under Tedder, was named Mediterranean
Air Command; the ground echelon became the 18th Army Group. Gen.
Dwight D. Eisenhower’s reorganization was intended to consolidate the
Allied position in preparation for an invasion of Italy and drew heavily on
British experience and leadership.¥

The Mediterranean Air Command was not a strong, coherent air force,
however. Its primary purpose was to supervise planning and overall air
operations, but its leaders now set about changing the Allied view of the use
of air power. Most of the senior officers of both armies and air forces in
Northwest Africa were relatively inexperienced in combat. Many army com-
manders believed firmly in almost constant air cover, available on call, to
fend off enemy airplanes. Doolittle and Welsh were unable to influence
those views, and it took the new command structure to bring about a signifi-
cant change. Tedder and Air Marshal Sir Charles Portal argued the air arm’s
first job was to destroy an enemy air force and then concentrate to destroy
the enemy army’s ability to reinforce and continue the battle. Success in the
air would protect both ground forces and air bases from air attack. The
contrary practice of using air power to try to defend army positions simply
dissipated scarce resources. The air marshals’ achievements in the Western
Desert loomed large in the continuing debate. In mid-February General
Montgomery and Air Vice Marshal Coningham spoke to many of the senior
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Allied military leaders at Casablanca Conference, January 1943. Front row,
left to right, General Dwight D. Eisenhower, Air Chief Marshal Arthur W,
Tedder, General Air Harold Alexander, Admiral Sir Andrew Cunningham.
Rear, Harold MacMillan, Maj. Gen. Walter B. Smith and two British offi-
cers.

officers at a meeting in Tripoli, convincing them, too, of the need to change
the employment of aviation. Coningham characterized close air-ground
cooperation in the Western Desert by citing examples of rapid deployments
to remote landing grounds, sometimes with supporting armor elements.*
Subordinate to the Mediterranean Air Command were Middle East Air
Command, RAF Malta Air Command, and the American Northwest Afri-
can Air Forces (NAAF). Within NAAF, led by Maj. Gen. Carl Spaatz, were
several subcommands, two of which were responsible for air defense: North-
west African Coastal Air Force in all areas up to a line fifty miles from the
front, and Northwest African Tactical Air Force forward of that line. Within
Allied Force Headquarters an Antiaircraft and Coast Defense (AA and CD)
Section was created and charged with coordinating defensive fire zones and
allocating and controlling AA weapons within the theater. Even with the
reorganization, however, the problems caused by inexperience and the for-
merly fragmented command structure could not be rectified at once.”
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Not only had the Allies neglected warning and defense systems, but
training of radar operators was deficient. The U.S. Army usually assigned
less well educated men to operate and repair the Signal Corps’ radar sets
than did the British. The Royal Air Force required radar operators to be
college graduates with appropriate civilian experience. On the other hand,
few of the U.S. Army Air Force’s operators were high school graduates and
repairmen were of similar caliber. Captain August W. Mysing, a fighter
controller with the American 3rd Air Defense Wing, remarked, “Our radar
units weren’t worth a dime, and if it hadn’t been for some English units with
us, we would not have been operational. I believe the [U.S.] personnel were
green and didn’t know how to maintain the apparatus or read the scope.”
Brig. Gen. Lyman L. Lemnitzer, commander of the 34th Coast Artillery
Brigade, described the Signal Corps’ radar maintenance as “non-existent

. . one of the blackest situations of [the] campaign.” The experience
gained by the British in North African fighting gave them the basis of a plan
to correct the problems, although it took months—in fact until after the
conclusion of the campaign—to resolve them all. The command also trans-
ferred many skilled people from Egypt to form a core of repair and opera-
tions specialists on the NAAF staff.*

The rapid Allied advance to the east after the November landings left
behind the airfield defense and warning units set up at the Allies’ first
Northwest African bases. On March 31, Northwest African Strategic Air
Forces found its bases near Constantine, Algeria, without a warning service.
The commander appealed to General Spaatz to provide one to avoid a
“successful attack by the enemy upon our airdromes [which] would deci-
mate . . . our heaviest air striking forces.” In fact, those bases were already
under frequent attack. Spaatz’s staff referred the warning problem to North-
west African Coastal Air Force, which was able to offer little immediate aid
other than to change the reporting circuits to increase warning time for
attacks approaching from directly east, that is, from Bizerte and Tunis. The
radar coverage for the Strategic Air Forces’ bases continued to have holes,
however, since aircraft attacking from fields in southern Tunisia could not be
detected.*

Eventually, British mobile radar units were linked by radio or telephone
to the Coastal Air Force’s 3rd Air Defense Wing or 242 Group, which
launched fighter interceptors. Two British AA brigades sent some guns for
base protection and assigned the American 34th Coast Artillery Brigade,
with its 192 40-mm guns, to the task.”

Before the war and through 1940, the Royal Air Force depended on the
British Army for both AA and ground airdrome defense. During the sum-
mer of 1940, some bases in England augmented their defense with machine
guns manned by RAF airmen. It became more and more apparent, however,
that the Army had neither the men nor the organization to continue in the
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D-7 bulldozer fills crater torn into a North African airfield. Rapid repairs
ensured near continuous operations.

base defense role. Realizing that an army commander in combat would
almost always be forced to support his own units before those of another
service, the RAF began to take a more active interest in protecting its bases
from both air and ground attack. Inability to defend air fields in Greece
followed by the loss of Crete in May 1941, gave added impetus to the
movement. The dangers of depending on an ad hoc ground defense, espe-
cially when facing an airborne or highly mobile enemy, had been clearly
illustrated on Crete when the Germans seized Maleme airfield and used it to
reinforce their assault units. In February 1942, after extensive study of how
best to solve the problem, the Royal Air Force formed the Royal Air Force
Regiment, It was intended to be a highly mobile organization capable of
protecting airfields from both ground and air attack. The Air Ministry
handled recruiting, equipping, and deploying the new unit, although the
Army provided its first commander and much of its original training. The
Regiment was first used in England, but the clear need for similar units
overseas was readily apparent.* Several of the RAF Regiment’s well trained
defense squadrons accompanied the Allied force to Algeria. In addition, it
sent five separate light AA flights armed with air transportable 20-mm
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cannon. One of the flights was quickly deployed with No. 322 Fighter Wing
to Bone airdrome, where it immediately engaged the attacking Luftwaffe. In
a short time its commander and four gunners were killed. Other AA flights
were assigned to airdromes near Canrobert and Souk el Arba.*

The light AA flights were attached to the RAF Regiment’s ground
defense squadrons. Early in 1943 the squadrons and AA flights became
responsible for seizing forward landing grounds as the armies advanced.
After clearing mines and mopping up stray enemy forces in the immediate
area, the units set up base defenses. Because the air defense flights were not
heavily armed, usually having only nine 20-mm cannon and three .303-
caliber Browning machine guns, they supplemented rather than replaced
fully the army AA. Often, however, the Regiment’s AA flights were the only
defenders at a newly acquired and operating airfield for some time. They
quickly gained a reputation for effective work.*

In January 1943, the British moved two mobile radar stations through
their front lines and then by land to Cap Serrat to control air attacks on the
German airlift of men and supplies into Tunis. One ground defense squad-
ron and an AA flight went along to protect the equipment. Since the stations
were in an area where the Luftwaffe held air superiority, they were often
attacked en route. The AA flight’s gunners shot down at least one attacking
FW 190 fighter. Once at Cap Serrat the unit camouflaged its radar sets and
supporting equipment, the AA guns kept silent, and the ground defenders
moved out as a protective screen blocking frequent Axis patrols. The radar
stations functioned unseen until March 3, when a German offensive forced
them to evacuate to the west.*

So successful were the AA flights that by the end of 1942 the British
formed twenty-four more in North Africa. In a reorganization of May 1943,
the twenty-nine flights became eleven light antiaircraft squadrons, three
fully mobile, each with twenty-four 20-mm cannon. The eight remaining
squadrons temporarily used twenty-nine .303-caliber machine guns apiece
and enough vehicles to move one flight at a time. The intent was to use the
partially mobile units at rear bases or areas not susceptible to heavy attack,
whereas the squadrons with cannon helped defend the more heavily used
airfields and would accompany the first Allied forces to Sicily.”

In addition to the RAF Regiment, other base defense improvements
appeared as the Allied Force reorganization took root. Early in February
1943, Allied Force Headquarters (AFHQ) and Eastern Air Command, re-
sponding to Portal’s reminder about air defense control, established speci-
fied air defense areas. By spring 1943, the areas were fully developed, guided
by the new Antiaircraft and Coast Defense Committee, chaired by Maj.
Gen. R. B. Pargiter, Eisenhower’s new antiaircraft chief. Inner Artillery
Zones (IAZ) were designated at certain locations that could best be de-
fended only by antiaircraft guns. Any aircraft entering such a zone was to be
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British Bofors gun crew on guard on a beach near Tripoli. A downed Italian
Macchi fighter rests where its pilot left it in the sand.
U.S. Army Air Defense Museum.

engaged by gunfire unless the local British or American fighter controller
directed otherwise. By the use of code words and improved communica-
tions, the Allies closely coordinated AA fire and fighter operations. Gun
Defended Areas (GDA) were less important locations where heavy antiair-
craft weapons were in place and where an inner artillery zone was not
normally in use. When necessary, friendly aircraft could enter a GDA after
identifying themselves. Allied Force Headquarters further specified that an
IAZ could exist within a Gun Defended Area, and specific rules of engage-
ment, varying according to the situation, governed defensive fire in such an
area. Special Areas were the designated third category, established to protect
the most important, vulnerable, or unusual sites. Flying discipline was
stressed and became more detailed over the next few months to accommo-
date AA gunners, who had to determine that a plane was hostile before they
fired. Pilots were enjoined from flying low over troop locations without
previous coordination, from diving toward bases out of the sun (a favored
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mode of attack), and from test firing weapons except in specific places. In
addition, aviators were to approach GDAs through specified corridors.®

Air defense sectors for Northwest Africa were established under the
control of Coastal Air Force. The British and Americans assigned fighter
squadrons to each sector and supporting command structures improved.
Sector commanders were air officers with operational control of AA in their
areas. The USAATF redesignated its Composite Wings in Morocco and Alge-
ria as the 1st, 2nd, and 3rd Air Defense Wings; aircraft warning services
were integrated in their structure. NATAF also operated fighter control
sectors, protecting its bases with AA and aircraft within its fifty mile area
along the front. Most important, the Allied pilots carried the offensive to
the German and Italian airdromes, destroying the enemy air force by high
and low level bombing of its airfields, and in air to air combat. Each week
the attacks increased in intensity. Airfields within the shrinking German
perimeter became pitted with craters and covered by rubble and wrecked
equipment. Axis air strikes at Allied airfields ceased in April, and remaining
enemy air forces were thrown into desperate support of the army. American
fighter groups, accustomed to operating independently, at first chafed at
flying within the rules. This was overcome in time, and by the capture of
Tunis on May 13, the Allied air defense, combined with air superiority,
provided safe operational bases.”

The Axis Defense Of Tunisia

In September 1942, in a major change, Kesselring became commander
of all German forces in the Mediterranean, except for Rommel’s army, still
under nominal Italian control. Maritime transportation to North Africa
continued under the direction of the Commando Supremo. German success
depended upon a rapid buildup of reinforcements for Rommel and keeping
the new aggregate supplied with food, fuel, equipment, and ammunition.
On November 9, 1942, the Luftwaffe began moving to airfields in northern
Tunisia; army units followed shortly in strength unexpected by the Allies.
Brig. Gen. Martin Harlinghausen, Fliegerfithrer Tunis, led 3 fighter Grup-
pen, 1 dive bomber Gruppe, and a reconnaissance Staffel to Tunis with a
single flak regiment giving AA protection. By December, Axis air strength in
Tunisia grew to 850 planes with strong ground-attack capability. The entire
Kampfgeschwader 76, with 90 airplanes, flew from the Caucasus to Bizerte.
German Army units were brought to Tunisia faster and in much larger
numbers than the Allies anticipated. By the time they were ready to move on
Tunis, the Allies had lost the race. Now they had to fight to take the country;
gone was the chance to scoop Rommel and his men quickly into the bag.®

Twenty-two airfields of varying size and construction were available to
the Luftwaffe and Regia Aeronautica throughout Tunisia. The most impor-
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tant, at Tunis, Bizerte, Gabes, Sfax, and Sousse, were heavily defended.
Moreover, major airfields in Sicily and the lower Italian peninsula, no more
than 170 miles away supported and reinforced the bases in Tunisia. The
single AA regiment at Tunis soon grew into the 20th Flak Division, while the
19th Flak Division continued its largely antiarmor role in the south with
Rommel. In addition to the 19th and 20th Divisions, Italian fighters and AA
defended their bases, though the Germans did not consider their comrades
in arms effective. If nothing else, the Italian weapons increased the total
number of guns available. The relatively small area which the Axis at-
tempted to hold provided several advantages. Fighters could be more effec-
tively deployed and radar could survey virtually all approaches used by
enemy attackers.®

German radar units, now much more efficiently used than in the West-
ern Desert, established a warning net connected by an excellent communica-
tions system. The Germans moved several Freya sets to Tunisia, siting ten of
these installations in such a way that they had a range of up to 160 miles.
The radar did not have GCI ability, but the Germans were able to detect
impending air strikes—some as much as two hours in advance, while the
Allied groups were still assembling after take off.5

German reinforcement could not stave off defeat indefinitely. By De-
cember 1942, Hitler had still failed to conquer Malta. RAF and USAAF
squadrons, based ever closer to their targets in the Mediterranean, attacked
air bases in Sicily, Tunis, and Bizerte, disrupting fighter operations and the
airlift of men and equipment. Of nearly 500 airplanes on overcrowded bases
in Sicily, 62 were reported destroyed between April 4 and 6, 1943, alone.®

German military studies on the southern theater returned constantly to
the difficulty of shipping supplies across the Mediterranean. From June
1941 on, Italian shipping could not meet demands in the face of Malta’s air
strikes, and supply starved German forces in Africa rarely operated at full
effectiveness. The Allies were aware of their enemy’s plight and attacked
ships and ports relentlessly. Intercepted Enigma messages gave virtually
complete information on shipping losses, and by March 1943, Allied air
attacks on the sea supply routes became decisive.*

Axis attempts to hold a constricted base in Africa were further eroded
by Allied heavy bombers. Flying near 30,000 feet, they were above the
effective range of most of the German 88-mm guns, only the newer models
of which could reach that height. As their perimeter contracted in Tunisia,
the Germans used half of the 138 guns available as antiarmor weapons,
severely restricting the base defenders. The constant need to fly fighters to
cover for close air support missions, protect airlift aircraft, or intercept high
flying bombers strained German pilots and planes and rapidly used up fuel
and spare parts.®
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TABLE 19

Axis Mediterranean Air Strength
Tunisian Air Corps
April 1943

53rd Single Engine Fighter Geschwader (Me109)
77th Single Engine Fighter Geschwader (Me109)

3rd Gruppe/1st Close Support Geschwader (Me109)
3rd Gruppe/4th Close Support Geschwader (FW 190)
2nd and 4th Staffeln/14th Recce. Gruppe (Mel09)
Desert Rescue Staffel (Fiesler Storch)

Mine Detector Staffel (Jus2)

Strength

90
90
25
25
16
21

3

270

The Luftwaffe could also draw from forces elsewhere in the Mediterranean totaling

767 aircraft capable of immediate deployment.

German Flak Strength in Tunisia (19th and 20th Divisions):

105-mm guns

88-mm guns

37-mm guns

20-mm guns (single barrel)

20-mm guns (four barrel)

The 19th Flak Division was engaged mostly in antitank and army force
protection. About half the available 88-mm guns were in that role.

Sources: Felmy, “The GAF in the Mediterranean Theater of War”
Air Ministry, German translation VII/25

138
12
208
59

The German-Italian air force faced heavy odds. In mid-February, Luftwaffe
intelligence estimated that 2,769 aircraft were closing in from Libya and
Algeria. This was short of the mark as the Americans had 1,855
aircraft added to an RAF total of about the same. On the other hand, many
German and Italian airplanes used to counter the Allies, such as the Stuka,

were obsolete. The demands of the Russian front and home air

defense
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groups severely limited available German reinforcements. During the fight-
ing for Tunisia, Allied air and naval attacks on Mediterranean supply routes
kept a choke hold on available fuel and parts.*

After mid-March 1943, the Luftwaffe in Tunisia was unable to go on
the offensive. Air operations continued and some replacement aircraft ar-
rived from Italy, but parts and fuel shortages restricted flying. Only the most
important missions could be flown as more and more derelicts collected on
the hard pressed bases. The situation worsened in mid-April when the Allies
gained complete air superiority and began Operation FLaX. FLAX was Ted-
der’s plan to cut the Axis aerial supply effort. It was based partly on Enigma
information, but more on the RAF’s Y-intercepts. Carefully scrutinizing
message traffic, intelligence specialists gave the Allied air force leaders
times, routes of flight, and types of aircraft heading for Tunis. Three squad-
rons of South African Air Force P-40s repeatedly attacked the Ju52s and
Me323s, the latter being six engine transports able to lift 40,000 pounds,
while other Allied fighters took on Axis escorts. German and Italian air
transport losses approached or exceeded those at Stalingrad a few months
earlier. In April alone, the Germans lost 125 Ju52s and 23 Me323s; 65 more
aircraft were badly damaged.”

Fuel and parts now became almost impossible to obtain. As the Allied
armies approached Tunis, the Germans increasingly diverted their flak units
from AA to ground combat. By April 29, the Luftwaffe could no longer
find the daily 35 gallons of fuel needed for each of its radar sets and power-
generator units. The capability of the German air force declined at an
accelerating rate until, on May 8, 1943, surviving air units were withdrawn
to Sicily, leaving behind 600 unflyable aircraft. The army held out a few days
longer, until May 13. By then, control of the air had long since passed to the
Allies who were preparing to invade southern Europe.®

Summary

The keys to successful Royal Air Force operations in the Western Desert
were the liaison with Eighth Army and the mobility of the fighter and gun
defenses. The British ability to create a profusion of landing grounds in
barren, rocky desert greatly compounded German efforts to destroy the
RAF. The Germans, on the other hand, lacked both the air organization and
warning services that could have given them an opportunity to challenge
Allied air superiority. After the fighting west of El Alamein in mid-1942,
during which the Eighth Army was badly mauled and pushed back, Rommel
wrote, ‘“[On the night of June 30, while pursuing the Eighth Army] . . . we
soon heard the guns of British low flyers, which had apparently settled in on
their new airfields.”® The ability to move quickly and the large repair and
maintenance facility in Egypt provided the Allies with an air force that could
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vacate threatened areas, replace battle losses, and quickly repair airplanes.
In short, it was an air force that could survive a long battle of attrition.
From November 1942 to May 1943, 2,047 Commonwealth aircraft were
destroyed or damaged in the Western Desert. The intense fighting placed a
premium on quick replacement. The RAF was forced to ship new airplanes
from England or America via the Cape of Good Hope, ferry them through
Gibraltar and Malta, or land them from ships at Takoradi, in present day
Ghana, and fly them to Cairo. During the same period, the RAF assessed
Axis losses at 2,587 destroyed and damaged, but new German and Italian
aircraft could fly a short, direct route from Europe or be repaired at Bengazi
and Tripoli.®
When Air Marshal Coningham spoke to senior Allied officers in Febru-
ary 1943, he characterized the cooperation that enabled the British to seize,
prepare, and defend airfields:
The advanced forces of the spearhead of the 7th Armored
Division took with them a landing ground party and one or
two specialist personnel. They reached the landing area [at
Sedala, 120 miles east of Tripoli] at dusk, and on breaking
camp next morning threw off the aerodrome party, 18 to 20
prized Bofors, M. T. and the Ambulance Holding Unit. By
nine o’clock word was received that a landing strip was ready.
Two squadrons of fighters escorting a transport plane with the
necessary RDF and immediate requirements, landed. They
flew on their auxiliary tanks which were immediately dropped
and they were then at readiness.

By noon the airfield was in full use. By nightfall the AA guns departed,

moving another thirty miles to yet other airfields.”

The smooth operation evident in the Western Desert was not apparent
during the TorcH landings and only rarely during the subsequent campaign
in Tunisia. The Allied armies that sailed from England and America were
inexperienced, their leaders had yet to try maneuvering a sizable force
against a determined enemy. None of the TorcH planners visited Egypt to
observe air operations or air defense there, nor did they absorb much infor-
mation from reports sent home by the RAF. Only two staff officers doing
TorcH planning in London thought about use of radar. An equally small
section at the USAAF’s Fighter Command school in Florida planned de-
ployment of American radar to Northwest Africa. Both British and Ameri-
cans planning and commanding TorcH operations failed to use the RAF
experiences of the previous two years to insure air base security. The failure
to prepare was clearly seen in the most significant problem the Allies faced
in protecting their bases: poor organization of the air forces and air defense
until late in the campaign. The result was the halting employment of air
warning and air defense forces in Algeria and western Tunisia. Even after the
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reorganization there was continued confusion and needless duplication of
resources. As late as the end of 1943, Maj. Gen. H. R. Oldfield, AA liaison
officer to General Arnold, noted deficiencies in the AA protection of air
bases because of cumbersome organization and poor training.”

Not all of the Allied efforts were so beset with difficulty. Enigma and Y-
Service decrypts provided revelations about most of Rommel’s secrets. Ted-
der used UrtrA information and tactical radio interception to formulate
FLax, which delivered the final blow to Axis supply. After the destruction of
most of the German-Italian airlift by mid-April 1943, Axis planes flew to
Africa only at night, and in greatly reduced numbers. Ironically, Rommel
learned from British officer prisoners, a source he regarded as reliable, that
Montgomery knew of his plan to attack Alamein on August 25, 1942. He
always suspected some disloyal senior Italian officer was passing informa-
tion to the allies and never dreamed the Allies were reading German message
traffic.”

Rommel himself shares a heavy burden of blame for the Luftwaffe’s
setbacks in Africa. He and all of the successive German air commanders in
Africa failed to reach an understanding on the use of air power and on the
command and control of base defense units until the final reorganization in
Tunis in early 1943. Tedder and the British Army commanders, though they
had problems initially understanding one another’s views on air support
before CRUSADER, created a far more efficient and cooperative way of oper-
ating. The Commonwealth force reaped rewards in the Western Desert fight-
ing. This was not so for the TorcH forces, whose inexperience and
organizational problems caused American air combat losses between No-
vember 1942 and April 1943 to mount to unacceptable levels, reaching 666
machines by the end of the campaign. Antiaircraft defenses accounted for
only 14 percent of the total, Axis fighters for 80 percent. During the same
period the Axis lost 1,183 aircraft to American attack, of which 188, or 16
percent, were hit while on the ground. On the day the Germans surrendered
in Tunis, Brig. Gen. Laurence S. Kuter, Deputy Commander of North Afri-
can Tactical Air Force, sent General Arnold a blistering indictment of the U.
S. Army’s doctrine on air employment as it existed in Africa before the
reorganization and continued to exist both in official doctrine and other
theaters.™

Kuter saw as the most serious deficiencies the subordination of air
forces to ground commanders, inadequate organization of flying com-
mands, and shortages of equipment which prevented, among other things,
establishing an air warning system until March 1943. The overall effect, in
Kuter’s opinion, was an air force “unsound in battle]’ that exerciseda “ . . .
vague . . . concept of Air Support.”” The British did not escape his wrath
either when he suggested that “the organizational lessons learned by the
R.A.F. in the Battle of Brittain [sic] have been applied too broadly and are
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not appropriate in a mobile situation.” In referring to the RAF, though,
Kuter was painting with a broad brush, as he was familiar only with the
RAF’s operations in North Africa under Air Vice Marshal Welsh, not the
campaign in the Western Desert. The subsequent changes under Conin-
gham, brought on by the Allied reorganization, had not yet developed fully
into the type of organization that succeeded in the Western Desert.™

The ability of the Allies to bring enormous resources to bear in ousting
the Axis from Africa, to adapt their air and ground organization to the
needs of the conflict and to exploit the advantage of cryptanalysis led them
to eventual victory. That it took longer than anticipated and cost more than
expected was a testament to the importance of organizing the air-ground
command relationship. In the summer of 1943, the U.S. Army issued new
air-operations guidelines incorporating the experience gained during the
first year of war. This new directive adopted in large measure the lessons
learned in North Africa, and became the bedrock of air doctrine for the next
half century.”




Chapter VI

The Eastern Front: 1941-1944

Outnumbered more than two to one in aircraft strength in the east, the
Luftwaffe depended on a heavy, surprise aerial blow to destroy as much as
possible of the Red Air Force on the ground in June 1941. Russian aircraft
losses when Hitler invaded seemed at first incomprehensible—even to the
Germans, who had direct evidence in the form of burned out and wrecked
aircraft. The Russians had not taken seriously the possibility of such a
devastating assault, but the Red Air Force survived. Over the course of the
war, its decimated regiments were re-equipped with new and better aircraft.
Soviet fliers absorbed heavy losses and gave proportionally heavier in return
in a bloody war of attrition. Bereft of many experienced leaders by Stalin’s
purges, the Soviet Army Air Force or Voyenno-Vozdushnyye Sily recovered
only slowly at first from the surprise of June 22, 1941. When the recovery
took hold the invaders, especially the German Air Force, found an enemy
more formidable than expected. The Luftwaffe became progressively less
able to control its opponent. German bases grew more vulnerable as Russian
commanders gained ability and experience. German losses rose to the point
where they could not be sustained. In May 1945, the VV'S was triumphant in
the sky over Berlin. It had destroyed a foe which a few years before seemed
the certain victor.

Operation BARBAROSSA

Before dawn on June 22, 1941, the Wehrmacht launched Operation
BarBAROSSA against the Soviet Union, achieving nearly complete surprise
along most of the 2,500-kilometer eastern front. (Map I5) Soviet historians
themselves record the destruction of at least 1,200 aircraft, 800 of those on
the ground, in the first German attack. German claims of 1,489 planes
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THE EASTERN FRONT

Russian I-16 biplanes sit disabled and abandoned as German forces overran
their fields in June 1941. Soviet forces lost 1,200 aircraft to German air
strikes in first days of the attack.

destroyed on the ground and 322 shot down were so astonishing that
Goering initially refused to believe them.* He ordered a recount, only to
find the total even higher. The published Soviet statistics are still sketchy,
and the true figures will probably never be known, but it was clear that
within a week the Red Air Force was almost completely deprived of first-line
operational combat aircraft. For more than three months, the VVS re-
mained incapable of performing any significant combat missions; indeed,
except for the defense of Moscow during November and December of 1941,
it was not a significant factor in the war again until late in 1942.’

This stunning failure had its roots in Joseph Stalin’s purges of the
Communist Party during the late 1930s, which destroyed much of the mili-
tary leadership and retarded technical advances. Stalin himself contributed
greatly to the military paralysis by refusing, even on the eve of the attack, to
consider seriously the danger presented by Germany. Stalin seems to have
held a firm belief in Hitler’s intent to uphold the terms of the Nazi-Soviet
Non-aggression Pact of 1939. He apparently roused himself to confront
reality on the afternoon of June 21, and by then it was too late to take any

* Conflicting claims relative to aircraft losses in Eastern Europe are very difficult to
resolve. Many German records did not survive the war and we cannot determine with accuracy
how many aircraft were in the three air fleets they deployed against Russia. In addition, Soviet
histories cannot always be taken at face value.
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effective action. It was evident that the country was unprepared for the
assault. Stalin’s despotism may have put him in a position where he had little
other choice. Perhaps he believed that he could arrange as much as two more
years of quiet, during which he could restore the confidence and capability
of the military.? The wish was in vain.

Faced with the German invasion, new VVS air commanders were often
unable or unwilling to exercise initiative in meeting the threat. By and large,
they did not protect their bases or launch effective counterattacks. German
radio intercept services often heard units under attack ask for instructions
from their headquarters. The quandry continued, and as late as July Red
Air Force headquarters still had to instruct commanders to put no more than
nine aircraft on a base. After the debacle of the 22nd, Stalin had General
Pavel Rychagov, the V'VS’s Chief of Staff, and the air commander in the
Kiev Military District shot. The Western Military District’s commander was
either shot or committed suicide when he lost 600 aircraft. During the last
days of June, many other Soviet Air Force officers died by their own hand
or Stalin’s order.?

German photoreconnaissance and radio intercept services had been
excellent. Flying from several bases in East Prussia, Poland, and Rumania,
the Luftwaffe pinpointed virtually every major target in the weeks before
the invasion, including some 2,000 airfields. From intercepted radio mes-
sages German intelligence identified most of the major units near the bor-
der.*

The Red Air Force had committed several errors which, coupled with
the lack of effective leadership, created the desperate situation. Combat
units were concentrated on relatively few exposed bases near the border. On
June 22, the Luftwaffe’s first wave of bombers, operating in small flights,
struck thirty-one of the most important and found aircraft parked close
together with little or no blast protection. A reporter for the Frankfurter
Zeitung accompanied one of the first flights of bombers to attack an airfield
in Russian occupied Poland. He saw Soviet fighters “lined up as on parade)
so that German bombs exploding at one point sent fire and detonation to
plane after plane. He reported only desultory flak and some ineffectual
Russian fighter sorties. Gen. Franz Halder, Chief of the German Army
General Staff, noted in his war journal that some units had not even uncov-
ered their aircraft in preparation for the day’s flying. The same situation
prevailed everywhere along the front save for the far south, where the area
commander, Maj. Gen. M. V. Zakharov, dispersed some of his planes and
mounted air patrols. Only there were the losses nearly equal on each side.*
Many Soviet air units reequipping with new aircraft like the LaGG-5, MiG-
3, and Yak-3 remained at forward operational bases. Camouflage was rarely
evident, Russian fighters were unaggressive, and there was no organized air
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defense.¢ From the Baltic to the Black Sea the Germans succeeded at every
major attempt, both in the air and on the ground.

German bombing attacks concentrated on Russian airfields with small,
4-pound fragmentation bombs were generally used to disable airplanes.
Three Do17 or Ju88 bombers hit each base at low level with these munitions
after crossing the frontier at high altitude to avoid detection. Lack of Rus-
sian radar insured the surprise. Stukas made follow-up attacks to finish
destroying planes, fuel, ammunition dumps, and support equipment. The
second and succeeding waves of German attackers on June 22 were met by
the alerted fighters and flak, but each took only a small toll.

From the opening day of BArBaRrOSsA to the year’s end, the V¥ S’s
attacks employed predictable tactics. Soviet bombers raided German bases
in Poland with great determination and courage, but little effect. Capt.
Herbert Pabst of the Luftwaffe reported seeing twenty-one Russians shot
down at his base. The Soviet aircraft flew straight on, with no effort at
evading either the defending fighters or intense AA gunfire. None escaped,
and no serious damage was inflicted on the Germans.® Throughout 1941 the
Soviet Air Force sporadically attacked German airfields. German and Rus-
sian estimates of the effectiveness of these raids differed, but there was no
question that the Red Air Force threw itself against the German bases when-
ever it massed enough aircraft to support a substantial blow.

The general pattern of the V'VS’s attacks allowed the Russians to return
to their lines as quickly as possible after a strike, but remained otherwise
costly to Soviet fliers. They would circle a base in exactly the same way each
time, then make a single pass, dropping light bombs. German flak was
prepared, fighters aloft, and Soviet losses were high. On occasion, all of the
attacking Russian planes were shot down. When the VVS did try something
inventive, it stood a much better chance of success. One such raid at Smo-
lensk-North airfield in September 1941 saw the Russians come in at low
altitude over a wooded area, avoiding both detection and flak positions.
This time the attackers did not flee immediately, but made repeated passes,
firing at defending gunners and successfully blowing up an ammunition
dump. A number of veteran German aviators, including Hans-Ulrich Rudel,
Pabst, and Heinz Joachim Jaehne, commented on these tactics after the war,
invariably praising the Russians for bravery, but condemning the inexperi-
ence and inflexibility of the Red Air Force.’

The poor initial showing of the VVS should not, however, be attributed
solely to the inexperience of Russian commanders. Russian military doc-
trine and the beliefs of Joseph Stalin precluded defensive preparation and
did not at first accept retreat. Stalin insisted upon repeated attacks, even in
the face of insurmountable opposition. For example, on the night of June
22, 1941, Marshal S. K. Timoshenko, at Stalin’s instruction, issued Directive
No. 3 ordering the Red Army to begin a full scale counterattack. Consider-
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Camouflaged German Air Force radio vans park near tree line.

ing the disorder along the front and the overwhelming effect of the German
attack, compliance with Timoshenko’s instruction was impossible. Never-
theless, on the 23rd Stalin stuck by it and refused to allow his field com-
manders to withdraw and regroup. Roy A. Medvedev, a Soviet writer who
has analyzed Stalin’s career, attributed the dictator’s failure to his poor
understanding of tactical military problems, his harsh, mean temperament,
his intense suspicion of others, and his cruelty.’ Leadership in the field was
brutish and unimaginative. The secret police often peremptorily shot com-
manders who did not display a willingness to attack. There were reports that
members of Russian units surrounded by the enemy, even briefly, were killed
upon return to their own lines. Certainly they were often arrested and sent to
unknown fates. Stalin’s own daughter reported a statute providing for pun-
ishment of families of captured men. Her father, she said, “considered
everyone taken prisoner, even if wounded, to have surrendered voluntarily to
the enemy.”!

The Wehrmacht advanced rapidly on all fronts and on June 30 captured
Lvov. By July 13 the Russian railway system supplying the front was largely
destroyed by air bombardment. On August 13, Red Army units began to
withdraw east of the Dnieper River. During September Marshal Semeon
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Field Marshal Albert Kesselring
boards FW-189 aircraft.

Budenny’s five armies were surrounded in the Kiev pocket. With their sur-
render late in the month, the Russians suffered almost 1,000,000 men killed
or captured. Large amounts of equipment, particularly tanks, fell into Ger-
man hands. As the German army groups advanced, the Luftwaffe shifted its
focus from counterair operations to attacking ground targets. Air defense of
Army units and air bases became a secondary, although still important
mission.”? The heavy flak units also changed their emphasis from AA de-
fense to ground support, destroying Red Army tanks and bunkers with
armor piercing 88-mm ammunition."

Despite the overwhelming victories of the Luftwaffe, there were dis-
turbing signs seen by German commanders. The VVS seemed to have an
almost inexhaustible supply of aircraft. Some German fighter groups
amassed credits for destroying aircraft exceeding 1,000, but Russian planes
continued to appear. Red pilots were plentiful also. The attacks of June 22
destroyed hundreds of planes on the ground, but did not kill or disable the
crews. These men were assigned to reorganized units, and given new, often
modern aircraft. Graduates, both men and women, of the many civilian
flying and gliding clubs (Osoaviakhim) formed in the 1930s provided a
valuable resource since they all had a basic knowledge of flying and could
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prepare for combat in less time than raw recruits.* The ready availability of
new planes and crews were factors not incorporated in German intelligence
estimates. Additionally, the Germans were misled by the magnitude of their
tactical victories. They failed to follow up by destroying Soviet war indus-
tries."

The Soviet Union relied heavily for recovery on its own industry. West-
ern estimates indicate that as early as the Czech crisis of 1938, Russian
aircraft and engine factories in threatened western areas of the country were
moved east into and beyond the Ural mountains. The German attack accel-
erated the move, and from these plants soon emerged a steady flow of
fighters, fighter bombers, and ground attack airplanes. The Germans had
seriously underestimated Russian industrial capacity. Domestic production
was able to meet the immediate needs of the VVS and was supplemented,
beginning in the autumn of 1941, by aid from Britain and the United States,
thus allowing the Russians eventually to achieve a numerical superiority in
aircraft on the eastern front."

One of the most famous products of Russian aviation industry was the
Ilyushin IL-2 Sturmovik, an armored ground attack airplane that was ex-
ceedingly difficult to bring down. Light and medium AA fire at ranges of
900 to 1,200 meters had little effect on it unless the gunners scored a hit on
some vulnerable point, such as the tail. This aircraft was to be the principle
weapon used to attack German air bases in Russia.' Other aircraft also
appeared, especially fighters such as the Yakovlev Yak~1 and -3, the Lavoch-
kin LaGG-3 and La-5, and the Mikoyan MiG-1 and -3. All the fighters
were high performance craft, well armed, and able to be serviced and main-
tained on the profusion of Russian airfields.

The Russians Regroup

Six months of harsh treatment by the Wehrmacht taught the Russians
much in the way of protecting their bases from the German blitzkrieg. Their
attempts at reinforcement went hand in glove with revised organization and
operating procedures, all of which slowly brought their air forces to a level
of operating efficiency. Even as the German drive was blunted in early
December 1942, new measures began taking effect.

* At least three combat air regiments within the V¥S were composed of women. Their
organization began in 1941, and by 1943 they were involved regularly in major air battles.

T Soviet factories produced some 140,000 aircraft between 1941 and 1945. United States
Lend Lease provided 14,589. The British added another 4,280, mostly fighters. In contrast, the
Germans built 92,666 between 1941 and 1944, and about 2,500 more early in 1945. Between
1941 and 1945, Britain built 108,560 (1941-1945), Japan 67,065 (1941-1945), and the United
States 295,486.
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Reorganization for the defense changed the structure of Soviet air
units. A Stavka (Red Army General Staff) order of June 29 created the post
of VVS Commander with an Air Staff subordinate to him. The Staff and its
headquarters received central responsibility for planning, training, logistic
support, and aircraft design. In the field, the air units assigned to military
districts now came under the command of Red Army fronts. The army
front, which had its closest equivalent in the army group of the western
allied armies, controlled its own aviation. Within the front, air operations
were unified under VVS sector commanders. The resulting smaller units
were far less vulnerable than the former air divisions and regiments that
started the war and were much easier to maneuver, disperse, and camou-
flage.” .
By mid-October, the Soviet leaders thought the situation so bleak that
the Politburo left Moscow. In November 1941, however, the extreme dis-
tances over which the Germans had to operate, mud caused by autumnal
rains, and fresh divisions brought from Siberia to stiffen the defense had
slowed the German advance. On December 5, the Wehrmacht made its
closest approach to the Russian capital. A Russian counteroffensive sent the
Germans, reduced by combat losses and the severe early winter, into near
rout. The resistance of Gen. Walter Model’s Ninth Army, after Hitler’s “no
retreat” order, finally stabilized the front in January 1942.%

The dispersal of units among one large and several smaller satellite
bases in an area became standard practice. Soviet doctrine did not require
sophisticated fields, and their number proliferated on the Soviet side with
time. Intermediate size airfields had only rough buildings and sometimes
some fuel and spare parts. Runways were usually of rolled dirt, but also
occasionally constructed of octagonal concrete slabs fitted together. Frost
could shift them, and enemy bombs scattered them, but the surfaces were
easily repaired. Airfield engineer battalions of up to 500 men, supplemented
by locally conscripted labor, prepared airfields in as little as three days with
only the most rudimentary tools. Slit trenches and dugouts served as living
space and shelter during attack. Roads were few, and barrels of gasoline
were hand rolled into place, usually by forced civilian labor, sometimes over
distances of ninety miles. Parts, ammunition, bombs, and food were hand-
carried in by gangs of civilians. The very simplicity of the bases thus created
added to the mobility of the Red Air Force and gave the Germans little to
destroy in their air attacks. The very crude nature of the landing fields, the
hundreds of sites from which to fly, and the emphasis on mobility created an
air base system with built in defenses. Russian forces brought about 1,000
aircraft from Asia and the Caucusus for the defense of Moscow and sus-
tained them on these primitive bases even as the Luftwaffe, without subzero
lubricants or warm clothing for crews, froze in place.”
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TABLE 20

Luftwaffe Antiaircraft Strength
Eastern Front
June 1941

Fourth Air Fleet (Army Group South)
II Flak Corps (3 Regiments)
13 mixed (light and heavy) AA Battalions
4 light AA Battalions

Second Air Fleet (Army Group Center)
1 Flak Corps (3 Regiments)
16 mixed AA Battalions
7 light AA Battalions

First Air Fleet (Army Group North)
3 AA Regiments without corps organization
8 mixed AA Battalions
3 light AA Battalions

Mixed battalions contained 3 to 6 batteries of guns. Each battery normally had 4 to 8
heavy guns (88-mm) and 12 to 15 light or medium guns (37-mm, 20-mm) plus 4 sixty
centimeter searchlights.

Light battalions had 3 batteries of 20-mm guns, often a battery of nine 37-mm guns,
and a searchlight battery.

Sources: Plocher, “The German Air Force vs. Russia, 1941”
War Department, “Air Staff Post Hostility Intelligence Requirements on German Air
Force”
War Department, MI Service, Special Series publication No. 10

Soviet Air Force commanders made increasingly widespread use of
camouflage and decoys. Parked aircraft were hidden by trees, brush, or
snow. Taxi lanes covered by nets and branches ran far into the woods,
sometimes half a mile. Roads and tracks leading to the dispersal fields were
forbidden. Trucks and equipment were not parked in view and repair was
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TasBLE 21

Soviet Antiaircraft
June 1941

Tactical antiaircraft organizations were part of the Red Army and were formed in
divisions assigned to a Front Area.’ Fronts were similar to German Army Groups. A
normal division had the following:

3 to 8 regiments with sixteen 76-mm, 85-mm, or 105-mm guns
1 Light regiment with varying numbers of 37-mm guns
1 to 3 regiments of 12.7-mm AA machine guns
2 to 4 searchlight regiments
1 to 3 barrage balloon regiments
1 to 3 independent AA batteries
Russia had almost no radar in use when the fighting began.

* The strength and number of regiments and divisions varied from area to area.

Sources: Liddell Hart, editor, The Red Army
Mackintosh, Juggernaut
Schwabedissen, “The Russian Air Force in the Eyes of German Commanders™
Hgq. USAF Air Intelligence Report No. 100-45-34

done at night or in bad flying weather. On the open steppe, aircraft were
hidden in false houses or covered with hay, dirt, or snow piled to simulate
snow drifts. At various places, dummy airfields were constructed, often in
large numbers. Landings and take offs were simulated by passing aircraft,
vehicles were used to indicate activity, and containers of gasoline were
placed in dummy aircraft to ignite when strafed or bombed. German air
commanders described the Russian camouflage and deception accomplish-
ments as masterful .

Early in the war, AA guns for defense of Russian bases were hard to
obtain. Satellite fields might sometimes be protected by a battery or two of
light guns supplemented by machine guns taken from damaged aircraft.
Main bases might be defended by medium or heavy guns. In general, the
accuracy of the heavy gunners was not rated highly by the Germans or
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British observers, largely because tracking and aiming mechanisms were
crude. Having learned their lesson in June 1941, Russian air commanders
kept frequent fighter patrols in the air above bases. Protection by fighters
was one of the most significant active defense measures of the early war
years. Another type of defense frequently reported by German pilots was
intense small arms fire at low altitudes. Russian soldiers and airmen were
well trained in this so called “everyone shoot” technique. Aircraft attacking
bases often flew into a hail of bullets.”

Soviet operating doctrine and equipment did not require sophisticated
airfields. Onc tactical air base could function as a main installation support-
ing numerous smaller and less well developed flying fields. The number of
fields, some of which were no more than dirt runways, proliferated with the
passage of time. Intermediate size airfields sometimes had a few rough
buildings and, occasionally, small amounts of fuel and spare parts. Run-
ways on the intermediate fields were often constructed of octagonal concrete
blocks fitted edge to edge on level ground. The blocks shifted with mud and
frost and retained a relatively even surface.?

Little effort was expended in airfield preparation. Mobility and rapid
deployment were extremely important, and most fields were completed in
two or three days. Serviced at the support bases, aircraft would deploy in
small numbers to the satellite stations. Airfield engineer battalions of 400 to
500 men, freely supplemented by conscript labor drafts made up of local
peasants and townspeople, prepared a system of fields simultaneously.
Widespread conscription was carried out under an order of June 22 from the
Supreme Soviet, and large numbers of people were put to work building
bases and other military facilities. Only the most primitive equipment was
used. Sometimes no more than clearing an area of brush, trees, and then
rolling the ground was done. The construction procedure and simple needs
of the VVS allowed hundreds of fields to be built in as little as a month.?

The targeting problems which the V'VS’s system of base operation pre-
sented to the Luftwaffe were significant. The dispersal basing theme was
adopted for more than defense reasons, however. The VVS, as part of the
army, helped carry out the Soviet doctrine of attacking every enemy element
in an area simultaneously. As such, the VVS was as much an extension of
artillery as anything else. It conducted little long range bombing, nor did it
ordinarily pursue complex interdiction missions. Early in the war, Russian
ground commanders employed the VVS as they thought best and in con-
junction with ground maneuver units. This requirement, as much as de-
fense, was responsible for airfield proliferation.*
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German Air Base Defense

The Luftwaffe’s position within the Wehrmacht was markedly different
from that of the Red Air Force within the Soviet military establishment.
While the VVS was a tactical air branch of the Red Army, the German Air
Force was an independent service which worked closely with the German
Army, but had its own responsibilities. Within the Luffwaffe were antiair-
craft units charged with home air defense, air defense of army units and
depots, and air base air defense. In the field, the Luftwaffe’s senior com-
mander on a base or in a unit higher in the chain of command, such as an air
division or air corps, was responsible for air defense of his organization.
The Luftwaffe lacked a clear strategic bombardment doctrine or capability.
In the Russian campaign it acted as a tactical force which carried out little
strategic bombing until 1943 and was reduced, over several years’ time, to a
position similar to that of the VVS: subordinate to Army needs. As the
Army field forces lacked sufficient artillery and antitank weapons, the
Luftwaffe’s aircraft and flak units became more and more a substitute for
these and less an organization capable of independent action. As the guns
and crews drained away to stop Soviet counteroffensives, German air base
defense declined.”

The Luftwaffe believed that defending a battlefield, including air ba-
ses, from air attack was a cooperative responsibility of fighters and antiair-
craft artillery. The goal was to achieve air superiority, the essential first step
toward battlefield defense. Attacking enemy airfields was part and parcel of
defense. The Germans discouraged direct conflict with a defending enemy
fighter force except for self protection; they much preferred to strike an
enemy when they held the advantages of surprise and maneuver. Such
actions conserved their forces and were in keeping with their preference for
offensive operations. Examples of the German preference for attacking en-
emy bases were the air actions of July 1942, near Voronezh, about 350 miles
northwest of Stalingrad. Supporting the German Second and Sixth Armies,
two Kampfgruppen and a Jagdgruppe attacked a number of Russian air-
fields. By German claims, at least 92 Russian planes were shot down and 35
destroyed on the ground. In the same month, the same tactics were repeated
further south with similar success and reportedly light German losses. The
constant pressure kept the Red Air Force off balance and reduced its ability
to reply in kind.*

German bases in forward battle zones in the USSR did not support the
same flying units indefinitely. Squadrons were often reassigned on short
notice to keep up with the advancing armor and mechanized infantry. Dur-
ing rapid movement, air defense was very fluid, varying according to the
numbers and types of weapons available and the degree of Luftwaffe air
superiority. As a result, bases would not always have AA defense units until
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Luftwaffe Air Strength
Eastern Front

June 1941
Strength
(approx.)
Luftfiotte 4 (L6hr)
12 Bomber Gruppen (Helll) 360
7 Fighter Gruppen (Ju88, Mel09% and f) 210
3 Reconnaissance Staffeln (Ju88) 30 Poland and
2 Air Transport Gruppen (Ju52) 60 Rumania
3 Liaison Staffeln (Ju88) _ 30
690
Luftflotte 2 (Kesselring)
8 Bomber Gruppen (Dol17, Helll) 240
8Y5 Dive Bomber Gruppen (Ju87) 250
9 Fighter Gruppen (single engine-Me109f) 270
2 Fighter Gruppen (twin engine-Me110) 60
2 Ground Attack Gruppen (Ju87) 60 Poland
2 Reconnaissance Staffeln (Ju88) 30
2 Air Transport Gruppen (Ju52) _ 60
970
Luftflotte 1 (Keller)
9 Bomber Gruppen (Ju88) 270
32/ Fighter Gruppen (Mel09f) 110
5 Reconnaissance Staffeln (Ju88) 50
1 Air Transport Gruppe (Jus2) 30  East Prussia
2 Liaison Staffeln (Do215) 20
480
Total 2140

Luftflotte 5 in Norway was not a significant force. In addition to the above, the
Rumanian Air Force added 504 first-line planes. The Hungarian Air Force of 368
entered the war on Germany’s side on June 27. The Finnish Air Force, which sup-
ported Germany, had about 550 aircraft, not all modern.

Sources: Wagner, editor, The Soviet Air Force in World War I
Bekker, The Luftwaffe War Diaries
Plocher, “The German Air Force vs. Russia, 1941”
Air Ministry, German translation VII/34




TABLE 23

Soviet Air Force Strength

June 1941
Location Bombers Fighters

Leningrad Military
District, Leningrad 570 585
Baltic Military
District, Riga 315 315
Western Military
District, Minsk 660 770
Kiev Military
District, Kiev 460 625
.Other Districts:

Odessa, Kharkov,

Caucasus 395 445
Moscow, Orel _ 320 _ 240

Total* 2,720 2,980

Total
1,155
630
1,430
1,085
840

560
5,700

* Precise information not available; forces were being reorganized during period.
To the above, add 1800 transport and liaison aircraft and 3000 aircraft probably in

Asia.

These tabulations were made by the Luftwaffe from photoreconnaissance. The Ger-
mans assumed 50 percent would be serviceable at any given time. The estimates were
too low. Reserves and new types coming into service were not correctly anticipated.

In reality, there were some 12,000 to 15,000 military aircraft in the USSR.

The VVS’s units were organized into air regiments of 60 to 64 aircraft. There were 4
or 5 squadrons in each regiment. Air divisions were made up of 4 or 5 regiments and
could operate independently.

Sources: Wagner, editor, The Soviet Air Force in World War I1
Greenwood, “The Red Air Force in the Great Patriotic War, 1941-1945”
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TAY ‘H /o
Luftwaffe 88-mm gun crew sets up in finished, timber lined emplacement at
captured Dugino airfield in Russia.

territorial gains were consolidated. Through 1942 this did not present a
serious problem, as the Russians did not attack frequently. Many German
AA units thus became free to help destroy enemy armor and fortifications.”

As the war on the eastern front became more settled, German air bases
tended to be increasingly well established, with buildings and support serv-
ices. Defense became more evident, and was the responsibility of the station
commander. Each base was assigned an Aerodrome Command, responsible
for administration, supply support of flying units, and station defense. The
organization was more complex and sophisticated than that used by the
Russians and reflected the different composition and mission of the
Luftwaffe. Major air installations were normally provided with an attached
flak unit of eight to twelve heavy AA guns (one to one-and-a-half 88-mm
batteries) and twelve to thirty 20-mm cannon. Less important bases received
fewer weapons, and bases where only an Aerodrome Command was present,
with no flying units, had only a small number of 20-mm guns. Base person-
nel supplemented the antiaircraft artillery with rifle and machine gun fire.
Attached construction platoons handled bomb damage repair and construc-
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tion of dispersal areas and defense fortifications. Labor Service companies
(German civilians who were not part of the Luftwaffe) were often assigned
to assist with the work. Local civilians, often forced to serve, also worked on
construction projects.?

After the Russian Winter Offensive of December 1941-January 1942,
the Luftwaffe formed field infantry divisions. Battalions and regiments of
these divisions varied in size and deployment according to the terrain, loca-
tion of the station, and nature of the enemy threat. Assigned detachments
were under the operational control of the station commander. When at an
airfield, these ground defense units also fired on low flying attackers with
small arms. Late in 1943, all of the divisions were absorbed by the Army.?

As with the Russians, camouflage played an important part in German
air base defense. Aircraft were painted with a color pattern designed to
increase the difficulty of observation from the air, and whenever possible,
they were parked under nets or in the protection of forests. Guns were
similarly hidden, and command posts disguised to resemble natural features
or native houses. Where blast protection was not available, the Germans
quickly dispersed their aircraft and sent damaged or worn planes to rear
stations in order to reduce congestion. Because German industry could not
produce the numbers of aircraft to match Russian factory output and Brit-
ish and American aid, the Luftwaffe’s tactical commanders were more sen-
sitive to the need to protect and repair their assets than were their
opponents.®

The Struggle on the Steppe: 1942-1943

The exact geographic placement of airfields in the vast expanse of
European Russia was not crucial in the first years of the Soviet-German war.
Possession of a particular base or group of bases was rarely a prerequisite
for continued military operations. During the battle of Stalingrad, however,
the need for a more focussed defense became acute. Between November 19,
1942, when the Soviet pincers began to encircle the German Sixth Army, and
January 30, 1943, when the Sixth Army surrendered, the main contact with
and resupply of the trapped Germans was by air,® and airfield defense
assumed a greater importance for the German command. Within the Stalin-
grad pocket were five airfields: Pitomnik, Bassargino, Gumrak, Gorodische,
and Stalingradsky. Because it was in the best condition, Pitomnik took most
of the load. Gorodische was almost useless due to its rough, pock-marked
surface, and the other three were only marginally better. If the trapped army
was to be sustained, a steady flow of some 750 to 900 tons of food, fuel, and
ammunition had to be provided every day. Security of the bases within the
pocket and at the transports’ originating locations was absolutely neces-
sary.®
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German aerial shows typical Russian air strip at Kirovsk. The overprinted
figures delineate the field parking areas, open and covered revetments, flak
pits, barracks, several Russian built aircraft and six Hurricane or Tomahawk
fighters supplied by Western Allies.

The Luftwaffe’s 9th Flak Division, attached to von Paulus’s Sixth
Army, was the Germans’ main air defense force at Stalingrad. The 9th had
11 heavy and 19 light artillery batteries (37 88-mm, 162 20-mm, 49 37-mm,
and 3 50-mm guns). It had been well supplied with ammunition and was
able to maintain fire throughout the period. When it ceased fighting at the
end of January 1943, the 9th still had thousands of rounds of 88-mm
ammunition and an unknown amount of ammunition for its lighter weap-
ons. Also within the pocket were various air units, including a squadron of
about twenty Me109 fighters. The fighters were active for only a short time.
Attrition, caused largely by the poor airfield conditions and lack of service
facilities, rapidly reduced this force. The 9th was commanded by Brig. Gen.
Wolfgang Pickert, a highly experienced and capable AA specialist and the
Luftwaffe’s most senior officer in the Stalingrad area. He was placed in
charge of all air operations in the pocket, including fighters and airlift
services, in addition to his artillery command. Pickert was not a flier but
was highly regarded by both Field Marshal von Paulus and his Air Force
contemporaries.®

Despite the exposed position of the German bases, both inside and
outside the pocket, the Russian Air Force does not seem to have made an
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German light flak crew fires on
Russians overhead during the
approach on Stalingrad, 1942.

effort to destroy them completely. At first, severe logistics problems, short-
ages of fuel, parts, and spare engines retarded Soviet air operations. In
August, the VVS’s commander, Lt. Gen. (later Marshal of the Soviet Air
Force) Alexander A. Novikov, took personal charge at Stalingrad and or-
dered changes to improve both the logistic and command systems. The
VVS's performance improved, and during December, 28 percent of its sor-
ties were directed at airdromes (apparently on both ends of the supply line).
In January, the figure dropped to 7.8 percent. The VVS’s pilots concentrated
on attacking German transports, a more vulnerable and profitable target.
Postwar German studies of the battle insisted that the Russians were unable
to attain air superiority for any lengthy period. This is open to argument,
given the enormous losses of transports by Germany (German records admit
the loss of 488 aircraft from enemy action, accident, wear and tear, and
weather; the Russians claimed double that from combat losses). Whatever
the true losses, they were heavy. Even so, the Luftwaffe was able to continue
operations into airfields until the end of January, finally resorting to air
drops on the last few days because the bases had been overrun on the
ground. Despite the true method of its employment or the extent of its air
superiority, the action at Stalingrad was a singular achievement for the Red
Air Force. Late in 1942, it was not yet equal to the Germans in quality of
aircraft, crews, or command. Novikov’s decision to attack heavily took a
great deal of faith, and months of effort. His forces applied intense pressure
on the Luftwaffe’s transport traffic around Stalingrad.*

Advantages continued to favor the Russians as the battle dragged on.
Russian fighters flew from fields less than 20 miles from Stalingrad, their
fighter-bombers from bases 60 to 90 miles away. The VVS increased the
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German field at Demyansk. The sod field could sustain heavy traffic and
withstand attack. At lower right is a boneyard of wrecked German aircraft.

number of its sorties until the Germans had to operate over much greater
distances from fewer airfields. The Germans, on the other hand, traversed
up to 180 miles of enemy air space with their slow and unmaneuverable
Ju52, Ju86, and Helll transports. Most of the craft were lost or badly
damaged during flight, the victims of Russian fighters or antiaircraft gun-
fire. To support their increased fighting, the Russians created an extensive
radio-equipped observer and fighter-control net to detect and attack flights
of transports. They never had a fighter direction system at Stalingrad, but
may have used a rudimentary radar system, which probably did little more
than detect aircraft approaching over the Red Army’s units west of Stalin-
grad. Between November 19, 1942, and February 2, 1943, the V'VS’s pilots
logged 35,920 sorties.*

The improvised German airfields in use at both ends of the operation
could not have offered a sustained defense against a systematic Russian air
assault. Long range German fighters were not available and an adequate
number of fighters could not be kept within the pocket. Antiaircraft artillery
positions were rudimentary, although the gunfire was heavy and accurate.
Shelters for people and equipment were often no more than huts or snow
houses. Few could be constructed by the weakened men in the bitter cold.
On January 18, 1943, the VVS attacked the Ju52 staging base at Zverevo.
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The base was, in reality, a cornfield, with no facilities save for essential
services. Rumanian and German AA forces protected the field, but the
Rumanians apparently did not fight. Only the platoon of German 20-mm
gunners gave resistance, shooting down a Sturmovik. The Russians de-
stroyed ten Ju52s and badly damaged twenty others. Other German airfields
supplying Stalingrad were also attacked. Sal’sk twice suffered heavy losses,
and was threatened on the ground by the middle of January.*

In addition to interception by Russian aircraft, the Luftwaffe’s trans-
ports were under constant Russian AA fire on their flights into and out of
Stalingrad. Although the German pilots could vary their altitude and direc-
tion, some routes were unsuitable because of lengthy flight time and heavy
fuel requirements. As the most used flight paths became known, the Rus-
sians positioned AA to cover them. The Germans flew above the accurate
low level gunfire and risked the sporadic 85-mm fire. As dire for Sixth Army
as the Soviets were the bitter winter weather and the airlift utterly unable to
meet the needs of the trapped men. The highest daily total of deliveries was
289 tons on December 19. Deliveries from December 1 to 11 averaged 97.3
tons, and from December 13 to 21, 137 tons, several hundred below the daily
requirement. On many days, drifting snow, clouds, ice, and wind combined
virtually to close air transport operations. Indeed, the only bright spots of
the effort were the courage of the crews and the evacuation of about 30,000
wounded by return flights. The last German units in the pocket surrendered
on February 2, 1943.* It is reasonable to suppose that using an effective
aircraft warning service (even without radar) and coordinating the use of
aircraft at their disposal, the Russians could have stopped the entire airlift.
By a combination of fighter interception and constant airfield bombard-
ment the VVS could have isolated the Sixth Army more quickly. In the
fighting for Stalingrad and during the German withdrawal from the trans-
Caucausus, the Red Air Force, it is generally conceded, became a fully
offensive organization, capable of carrying out attacks on targets of its
choosing and executing them with increasing finesse, although not without
some problems. German air defense units were a major part of that fighting
withdrawal. On February 7, 1943, the 9th Flak Division was reorganized
around the remnants of the division’s staff that had not been at Stalingrad.
The division was subordinate to the First Flak Corps, in turn a part of the
Fourth Air Fleet. Its commander was again General Pickert, who had been
away from the pocket at the time of surrender, organizing air defenses in the
Kuban-Crimean area. The 9th was initially assigned three regiments total-
ling fourteen heavy and fifteen light flak batteries with some searchlight
units. Because of the need to protect air and naval bases, the air force added
an additional forty-seven heavy and thirty-one light flak batteries in early
March.”® The 129th Air Signal Battalion of the 9th Flak Division built a
communications net that enabled Pickert to control his antiaircraft forces
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throughout this wide area. Warnings of Russian aircraft relayed by radio and
telephone to the local AA commanders allowed intense fire both day and
night.*

Heavy air and ground fighting continued through the spring and sum-
mer, with consequent heavy aircraft losses on both sides. By early October,
the Germans evacuated the Kuban area, bringing most of their units across
the strait to the Crimean Peninsula. Operating from their air bases on the
peninsula, the German Air Force claimed 1,045 tanks destroyed. Antiair-
craft battalions and fighters reportedly shot down or destroyed on the
ground 2,280 Soviet aircraft.” The claims were high and probably excessive,
although the Germans used a variety of defense measures and aggressive air
attack policies. The Kuban struggle proved above all that the Red Air Force
had overcome its organizational and logistical problems. Now it began the
task of grinding down the Luftwaffe in the east.

The Battle for Kursk

The attrition of German forces in the East continued during the year
with another clash that irrevocably wrested the initiative on that entire front
from the hands of the Wehrmacht. Soviet operations through late winter
1943 resulted in a large salient separating Army Groups South and Center in
the German lines just west of the city of Kursk. (Map 16) Perceiving that
Stalin could counter any German move from this position or launch his own
offensive to the west, Hitler ordered a late spring attack on the salient under
the code name Operation CrtapiL., Heavy fighting in the Mediterranean and
the German withdrawal from the Crimea in the spring continually drew off
German air strength, and Hitler postponed the operation repeatedly. Both
sides poured resources into the preparations for the battle: 4,000 Soviet
tanks were poised on the Russian side and Hitler arrayed 2,700 tanks and
several hundred of the Ferdinand self propelled guns against the bulge in
hopes of pinching it off around its base.* Facing some 3,000 Russian planes,
the Germans amassed 1,850 aircraft in support of the effort at bases around
Orel, Bryansk, and Kharkov. The Luftwaffe also emplaced the I Flak Corps
under Maj. Gen. Richard Reiman to protect Kharkov; subordinate to the
Sixth Air Fleet, the 12th Flak Division under Maj. Gen. Ernst Buffa moved
in at Orel and Brig. Gen. Paul Pavel’s 10th Flak Brigade guarded the bases
and other potential targets around Bryansk. The 18th Flak Division was
charged with air base air defense around Smolensk for the operation. Rus-
sian attacks on the German bases around Orel and on rail depots and supply
points were particularly heavy. As early as April 30, the Russians received a
British warning of the buildup based on Enigma intercepts that confirmed
their own information of German intentions garnered from their efficient
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Operation CITADEL
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espionage network in Berlin. They redoubled the construction of defensive
belts that featured some of the densest minefields ever seen.®

Both sides installed new airfields for the battle. Near Orel the Germans
constructed 12, but the Russians were even busier. For 325 miles in either
direction north and south of Kursk, they built or reconditioned a total of
154 strips. They stocked each main base with 10 to 15 days of supply and
camouflaged everything carefully. Numbers of dummy airfields went in
around the operating bases. A small force at each dummy field simulated
operations by moving planes around and displaying lights at night. If a field
were attacked twice, it was abandoned in favor of another in a continuing
game that deceived German reconnaissance seeking out the real bases. The
quality of Soviet early warning nets at Kursk varied and we are uncertain
how they used radar. The few Russian radar sets that were probably present
had a range of 70 to 90 miles.* The VVS compensated with many ground
observers who quickly reported any aircraft they saw. In addition, the VVS
kept fighters aloft over its fields, but the multiplicity of targets the Soviets
created was the chief reason for the survival of so many usable installa-
tions.*

Russian aerial tactics had improved vastly by 1943, but were still uni-
maginative by German standards. Large numbers of attacking planes were
lost in head on attacks. Russian official histories offer a highly sanguine but
dubious view of the performance of the VVS, claiming a total of 506 Ger-
man craft destroyed in a single surprise attack on German fields on May 6,
1943, and another 145 German planes destroyed during an attack on Rus-
sian rail facilities behind Kursk in June. The Russian claims were clearly
unrealistic as the Luftwaffe’s strength rarely exceeded 2,500 operational
aircraft on the Eastern Front in 1943.* Russian aircraft were only sparsely
equipped with radios, and many of those in use could only receive messages;
only flight leaders had transceivers and maps. German gunners and pilots
learned to concentrate on the lead plane in an attack. Destroying it would
usually scatter the rest of the flight. Once over their targets, however, the
Russians were tenacious in the attack regardless of their losses. German
military opinion held that while the Russian attacks could be dangerous,
they were so inconsistent as to reduce their overall effectiveness.* The Soviet
fliers, however, had become more adept at flak suppression, and used the Il-
2 Sturmovik to good effect. Flying at the rear of an attacking serial, these
robust planes strafed and bombed gun positions at or near German airfields
that revealed themselves by firing at the lead aircraft in the attack.® Night
attacks on German positions were common. To counter them, the Luftwaffe

* In August 1941, Britain sent the USSR a GL-II gun laying radar that was pressed into
service during the defense of Moscow. The American Lend Lease program provided the Rus-
sians 135 early warning and gun laying radars, but these arrived after the Kursk operations.
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fixed a mobile radar on a rail car, itself protected by flak, and brought in five
night fighter squadrons from the West. Their excellent communications
allowed the Germans to correlate radar and ground observer reports and
alert interceptors.*

Hitler finally ordered CitapEL to commence on July 5. For the first few
days German qualitative superiority was evident. German bombers of
Fliegerkorps VIII near Kharkov assembled for take-off when Russian planes
on a night mission nearly upset their timetable. Radar and ground observers
spotted the large flight of Russians headed for the corps’ five fields, and
fighters scrambled to meet the assault. A swirling melee developed in the
clear morning sky. General Hans Jeschonnek, the Luftwaffe’s Chief of
Staff, was at the corps headquarters watching in astonishment as the Rus-
sians bored straight in and lost most of their planes. Few bombs fell where
intended.® In the Ist German Air Division area near Kharkov later in the
day another large air battle drew on with the Germans demonstrating clear
dominance of the air. But the German aircraft could not continue to fly
mission after mission, and German pilots were hard pressed to contain the
VSS. As the ground battle wore on, the Germans stripped their air defenses
to utilize the 88-mm guns in an antitank role for the Army. On July 13,
Hitler declared CitapEL at an end. The Allied invasion of Sicily on July 10
forced him to divert forces to the aid of the collapsing Italian Army. Between
May and early July, the German Air Force’s airfield defenses centered on
warning, fighters, and heavy concentrations of antiaircraft fire. The
Luftwaffe seems to have held its own and continued flying from its bases.
The overall German effort, however, fell to bristling Russian defenses, miles
deep and laid by Stalin and his generals in the full knowledge of the Wehr-
macht’s plans. The battle of Kursk marked the final German attempt to
destroy the Red Army. For the remainder of the war, the Luftwaffe operated
on the defensive in the East.®

The year 1943 marked the end of German aerial domination on the
Russian front. The Kuban-Crimean and Kursk air battles were among the
most savage and prolonged of the war. The Soviet Air Force prevailed be-
cause in the long struggle of attrition, Russian industry and training schools
produced more airplanes and pilots than did Germany. German weapons
and aircraft were more sophisticated, and their pilots generally better. Often
they used radar, while the Russians rarely did. The Luftwaffe, operating in
the Soviet Union at the end of a long logistics line, could not replenish flying
squadrons and send sufficient spare parts to service its fleet. The VVS’s
ability to counter German attacks by widespread dispersal, excellent use of
camouflage, antiaircraft artillery, and, most of all, replacement of worn or
damaged equipment provided the long term success denied Germany. Only
fragmentary statistics on Russian air losses are available. One reliable Rus-
sian report puts the VVS’s losses at Kursk between July 5 and 8, 1943, at
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German antiaircraft crew mans a predictor to determine height and range of
approaching Russian aircraft at Dugino, 1943.

566. Clearly, had the V'VS not been able to disperse forces over a wide area
and quickly replace lost or damaged aircraft, they would have risked de-
struction by the Luftwaffe. The turnaround in Russian proficiency in the air
war begun in the Kuban was now complete.®

The continuing German losses at Kursk and elsewhere on the Eastern
Front could not be replaced because the Luftwaffe was fighting an air war
on three fronts: in Russia, Italy, and over Germany itself. While the Ger-
mans increased aircraft output, they could not produce enough fuel, guns,
and other equipment, and the population was too small to replenish the lost
army divisions. Nor could the Luftwaffe’s instructors turn out sufficient
numbers of pilots. For the Germans, air base defense in the East became a
succession of actions designed to safeguard their forces on the retreat to
Germany. The German Air Force was able to strike hard, and occasionally it
did so. One such attempt provided a clear picture of Russian base defense.*
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The Attack on Poltava Air Base, June 21, 1944

On November 28, 1943, at the Tehran Conference, W. Averell Harri-
man, American ambassador to the Soviet Union, again approached Stalin
about the use of Russian air bases by the U. S. Army Air Forces to bomb
targets in the eastern part of German held territory. The targets were out of
round trip range of B-17 and B-24 bombers stationed in England and Italy
and the Soviet Long Range Bomber Force was too small and ill-equipped to
undertake such a task.’? In Harriman’s scheme for shuttle bombing, Ameri-
can bombers would fly from England or Italy, attack targets, land in Russia
to refuel and rearm, and hit new objectives on the return. Though approving
in principle, Stalin only gave permission on February 2, 1944, and on the 5th
the first substantive meeting to discuss the project was held in Foreign
Minister Vyacheslav M. Molotov’s office. The Red Air Force was repre-
sented by its commander, Novikov, and Col. Gen. A. V. Nikitin, in charge of
the VVS’s air operations. Ambassador Harriman, Maj. Gen. John R.
Deane, Chief of the United States Military Mission to the Soviet Union, and
their aides presented the American ideas.*

Deane described the purposes of shuttle bombing, the Russian support
desired, and the need for reconnaissance facilities. After some discussion,
Marshal Novikov proposed use of bases in the south, at Poltava and Kiev,
where weather was better and the sites more readily prepared than in the
north. German destruction in the north precluded using fields there, Nov-
ikov continued. During a discussion of general support requirements, the
Marshal told the Americans that defense of the bases was a Soviet responsi-
bility and that they would provide it. Both sides agreed that American
personnel would be kept to a minimum consistent with the needs of flying
operations. Gasoline and bombs would be provided by the Russians, who
would notify air defense units of arriving aircraft. Unable to agree on bases,
the group left a decision on the specific airfields to be used for later.*

In March 1944, Nikitin and Deane discussed the question of a suitable
base in a meeting at the VVS’s General Staff headquarters in Moscow.
Poltava, Mirgorod, and Piryatin, in the Ukraine, had been tentatively se-
lected after several survey trips by the planners. Nikitin pointed out the
vulnerability of Poltava. It was well known to the Germans, who occupied it
for more than a year, was within range of German bombers and could not be
camouflaged easily. He suggested another location farther east. The Ameri-
cans, however, were concerned about distance to and from England and
Italy; they wanted Poltava. In addition, the constant delays encountered in
getting a decision from the highly centralized Russian bureaucracy
prompted them to accept the fields in the Ukraine and go ahead with the
project, code named FrANTIC,*
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American aviation engineers lay out pierced steel plank runways at Poltava in
the spring of 1944.

Soviet preparations seemed overshadowed with the traditional and pro-
nounced Russian xenophobia. Distrust was more evident at the higher gov-
ernment levels than within the VVS, whose members were most willing to
assist and cooperate with the Americans. The selection of bases in the
Ukraine served to heighten official Russian apprehension as that region was
commonly viewed as being less than completely loyal to Moscow. The Sovi-
ets harbored a long memory of Allied intervention in North Russia and
Siberia from 1918 to 1920 when the United States had fought the infant Red
Army and generally supported the White faction in the civil war. The experi-
ence left the Soviets, and especially Stalin, with a distrust of foreign inten-
tions.*

While the Russians were deciding the question of American troops in
the Ukraine, construction of the airfields was not affected. At Poltava, a
mile long steel mat runway and taxiway were rapidly laid. Mirgorod, too,
would handle bombers, but its concrete block runway did not need as much
work. Piryatin was to be a fighter installation, and runway and taxiway
preparation was also not as extensive as at Poltava. Final visa approval and
other problems related to admitting Americans to Russia were resolved in
late May 1944 in time for the first mission, FranTic JoE. It was conducted
from Italy by Fifteenth Air Force units led by their commander, Lt. Gen. Ira
C. Eaker. They arrived at Poltava at one in the afternoon, June 2, 1944.%

Americans at the base had questions from the beginning about air
defense. The primary Russian weapons were 85-mm and 37-mm guns, al-
though precise types and numbers were never made known to the Ameri-
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cans. The VVS also had varying numbers of fighters, mostly Yak-9s, at
Poltava. Passive defenses consisted of slit trenches to shelter personnel dur-
ing attacks and German built revetments around the bomb storage. Located
on the open steppe adjacent to the town of Poltava, the base had no natural
features to afford protection or concealment of aircraft, people, or equip-
ment. No known decoy bases operated in the vicinity of the three locations
and the only concession to camouflage was the tarpaulins covering the
bombs. There were no aircraft blast shields, so ground dispersal offered the
only measure of protection.® Maj. Gen. Alexei R. Perminov, the VVS’s
commander at Poltava, originally had control of the heavy air defense bat-
teries and the fighter forces at the station. Perminov and Brig. Gen. Alfred
A. Kessler, Commander of Eastern Command, United States Strategic Air
Forces, conferred often and agreed to greater dispersal of fuel and bomb
storage. On April 22, a German reconnaissance plane overflew Poltava,
after which Perminov directed a relocation of the AA guns. The artillery
commander assured him that no other enemy plane would repeat such a
visit. Perminov was extremely cordial to the Americans, and he and the
other Russian fliers gave every indication of providing a viable and effective
defense. No air raid drills were held, however. When American officers
sought information on details of the Soviet defense system, the Russians
became extremely sensitive and upset, insisting they “were well capable of
handling the situation.” It required great tact on the part of Maj. Albert
Lepawsky, the AAF’s Executive Officer at Piryatin, to smooth the ruffled
feelings that day.*”

On May 25 General Deane queried General Nikitin about base defense.
Apparently, control of fighters and antiaircraft artillery had been shifted to
Moscow. If this were so, Deane wanted to know how defense would be
affected. The Soviets never clarified the issue, but the American fears were
allayed when Russian fighter crews and planes began ground alert and heavy
guns appeared in greater abundance. At Piryatin, American P-51s, which
escorted the FRaNTIC JOE bombers, joined the ground alert force. During
early June, German reconnaissance aircraft were reported near the bases at
least three times, although they were not pursued. After bombing a number
of targets in east Europe, providing a small diversion after the Allied landing
in Normandy on June 6, 1944, the Fifteenth Air Force contingent returned
to Italy on June 11.¢

The second FraNTIC mission arrived at Poltava from Eighth Air Force
bases in England at half past three in the afternoon of June 21, 1944. It was
commanded by Col. Archie J. Old, Jr., and had bombed targets near Berlin
en route. East of Warsaw, Old noticed a German fighter following his for-
mation at a distance, retreating only when challenged by American escorts.
A photoreconnaissance plane also showed up to follow the B-17s to their
new base. Old’s flight landed at Poltava and Mirgorod, the P-51s at Pi-
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Luftwaffe Sergeant Hans Mueller shot this aerial of American B-17s lined up
in the open at Poltava. A few hours later, using this photo as a guide,
German bombers devastated the field.

ryatin. The bombers taxied to dispersal points and began refueling, a long
process given the lack of fuel trucks and the extensive hand labor involved.
American generals and newsmen met the incoming crews, and the senior
elements of the command sat down to a late supper at the base. The German
reconnaissance pilot, Sgt. Hans Mueller of Kampfgeschwader 55 at Minsk,
crossed the field at Poltava and recorded the scene below. His chief, Col.
Wilhelm Antrup, had received orders to send his wing and the three others
into the attack. Shortly after Mueller brought his photographs back to
Minsk, German bombers took off into the night to destroy American air
power in the Soviet Union.*
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Air raid alarms sent all the diners and the station crews at Poltava into
the slit trenches or behind other protection. Just after midnight on June 22,
AA opened up fifteen minutes before the German pathfinder dropped flares
over the middle of Poltava. For two hours, Antrup’s bombers plastered the
parked American planes with what Old reported as heavy demolition and
incendiary bombs along with thousands of small antipersonnel devices. An
investigating board decided that 110 tons of explosives had hit the base,
most of one or two kilogram size. Ninety-eight percent of the load fell
directly on or near the Eighth Air Force’s planes.s

Fire fighting and rescue began immediately. The Americans assisted in
the living and administration areas, the Russians claimed the right to try and
save the bombers. Only Soviet personnel were allowed to approach the
aircraft. In fact, Colonel Old described the Russian attempts to protect his
people as “rather embarrassing]’ because it was so solicitous. Soviet soldiers
did all of the live ordnance disposal work. The American surgeon, Lt. Col.
William M. Jackson, later cited Mechanic Sgt. Tubisin and Mechanic
Georgy Lucknor for heroism. These two men, directed by a Soviet lieuten-
ant, walked ahead of a jeep picking up the small antipersonnel devices
known as butterfly bombs, laying them aside to let the rescue workers reach
wounded men at the north end of the field. Bomb disposal continued for
months in much the same fashion; at least thirty Russians were killed in the
process, and many more wounded.®

Every American B-17 was hit, and 50 were written off. Twenty-nine
were still usable, but required extensive repair. By June 24, only 9 were
flyable and recovery work was hampered by the thousands of unexploded
butterfly bombs, which littered the ground and would often detonate if
moved, or even in the event of ground tremors and heavy rain. The VVS’s
aircraft losses on the other side of the base were 1 C-47 and 25 assorted
fighters and trainers. In addition, the German attack destroyed 200,000
gallons of gasoline and a great deal of machine gun ammunition. In addi-
tion to the 30 Russians killed and 45 wounded, two American officers were
killed at Poltava, and six other Americans were injured. Confidence in the
Russians, built up over several months, was severely shaken.*

The Germans failed to carry through their attacks on the bombers at
Mirgorod on the 21st, probably because of a navigational error. At daybreak
on the 22nd, American aircraft dispersed to bases in the east. That night the
Luftwaffe attacked, but did little damage. No aircraft were lost, though
ground facilities at Mirgorod suffered. The attacking force missed Piryatin
altogether, dropping their bombs three miles east of the installation.®

The overwhelming German success in the Poltava raid has led to suspi-
cions of Russian duplicity and even of cooperation with the Germans to
discourage the western Allies from continuing to use Russian bases. Some
theories are rather far fetched. There is enough room for other explanations
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This scene on the ground is the only known photograph taken by the allies
during the German attack on Poltava airfield, June 21, 1944. Tracers etch
the sky as German flares illuminate the unprotected bombers. (Below) The
morning after. Burned hulks of Eighth Air Force B~17s cover the Poltava
field on June 22. Nearly fifty bombers were completely destroyed.




Soviet Yak-9s were part of the base defense at Poltava. (Below) Soviet General
Alexander R. Perminov listens to citation read at an awards ceremony. As
the Russian commander at the Poltava field, his relations with Americans
were cordial, which may have contributed to his disappearance after the war.
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by taking into account Russian capabilities in air defense.® The VVS
lacked doctrine, command structure, and the equipment to defend the base.
The Russians did not have many heavy bombers, and the VVS probably was
not familiar with defense needs for such a force. Soviet unease with the
project seems to to have surfaced momentarily early in the planning when
General Nikitin pointed out the exposed position of Poltava. The Russians
had very little gun control radar, and their airborne intercept radar did not
appear until late in the war. In addition, they lacked a ground controlled
intercept system capable of contending with a large scale German attack.
Lacking adequate gun laying radar, the antiaircraft artillery could not be
accurately aimed at night. Every American present who subsequently made
a report commented on the